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CHAPTER 1. 


TO THE SATSCHU-TSANGPO: A PADDLE DOWN THE SAME. 


In the third volume of this work I have given a detailed account of the geo- 
graphy of Eastern Tibet along the routes by which I crossed the countr}' in 1896, 
1900, and 1901. The same volume contains also a description of the last great 
meridional journey from Tscharklik to the farthest point south that I reached. Then 
I have further described our return to the caravan, which we found on 20th August 
at the camp numbered LXIV. Consequently I have carried the account of my 1899 
— 1902 journey so far that all that now remains is the journey to Ladak, and thence 
by the well-known route over the Kara-korum. My immediate plan, after rejoining 
the headquarters caravan, was to march with the entire body as far south as I could 
possibly get, that is until the Tibetans put such obstacles in our way as should 
compel us to turn back. I hoped however that this would not happen before we 
reached the lakes of Selling-tso and Naktsong-tso, which Bower and Littledale dis- 
covered; though it is true that these distinguished travellers only touched the two 
lakes without mapping them to any extent, a thing that could however scarcely be 
expected considering the tremendous difficulties which they had to contend against, 
even as I had. When I was stopped, upon reaching the farthest point south to 
which I should be able to penetrate, I intended to make direct for Ladak, even 
though b) so doing I ran the risk of coming into too intimate connection with 
Littledale s route ; but upon looking at his map, which I carried with me, I found 
that it did not fulfil even the most modest requirements of a field-map, and conse- 
quently I considered myself justified in looking upon the parts of Tibet through 
which he and Nain Singh journeyed as almost entirely a tei'ra incognita. After 
spending the winter in Ladak and India, I intended in the following spring to travel 
north over the Kara-korum and so return to my point of departure, Kaschgar. 

As I did in the third volume, I will first describe step by step the country I 
travelled through, and then give a general account of northern and central Tibet, 
in so far as that country is known through my own journeys and those of other 
travellers; and in conjunction with this I will take a glance at the journeys of the 
latter, and examine more closely the results at which each of them has arrived. 
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After reaching Camp LXIV my first thought was to get back as quickly as 
possible to the spot from which I set out for Lhasa, that is to say to Camp XLIV, 
in order that I might adjust my chronometers. On the 2 ist August therefore we 
started again to travel across the softly rounded hills of loose red earth, with a thin 
sprinkling of grass on them, which rise on the right bank of our old friend, the 
main stream. Here the men of my caravan had during my absence built up several 
cairns of stones, to serve as landmarks to guide me in case 1 should return at a 
time when they were a long way from Camp XLIV. 1 mention this lest any fu- 
ture traveller should be astonished at finding these heaps of stones and be puzzled 
to account for them. In a little side-glen, which joins the main glen from the left, 
there is a large obo of flat slabs inscribed all over with the formula »On mane 
padme hum». The Tibetan hunters, who principally visit the locality, seem to go 
on adding to the heap by occasionally placing a fresh stone against it. At any 
rate it was easy to see that some of the slabs were worn by wind and weather, 
while others were quite fresh, and their lettering sharply and distinctly cut. Gene- 
rally speaking, the oldest signs, those which are half obliterated, were originally 
cut with greater care than the more recent ones. 



In consequence of the recent copious downfall the main stream was greater 
than tt had been m the end of July. We encamped on precisely the same spot as 
before My astronom.cal observations were however greatly impeded by the abundant 
ram that fell during die three days that we spent there. Sometimes it fell in the form 
of light ram, sometimes, and more especially at night and in the morning, in the 

form of snow. As a consequence of the caravan’s stay of about a month in this 
locality almost all the wild animals had disappeared. 
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When we at length started again for the second time, on 25 th August, from 
Camp XLIV, in order to traverse that part of the highlands which still lay between 
us and the Selling-tso the sky was anything but propitious; but it seemed hopeless 
waiting for better weather, the glens and mountains were constantly filled 
with dense, dark masses of cloud, and the sun showed himself but seldom. The 
incessant downpour of the last few days had also made the loose earthy hills in 
our neighbourhood as soft as pap. The entire region was like a veritable dumping- 
ground for all the mud for miles round; we sank into it deeply without finding 
bottom. When we started it was raining cats ajnd dogs; nevertheless we proceeded, 
travelling south, with an inclination towards the west, and having forded the river 



Fig. 2. ON THE TIBETAN PLATEAU. 


which was then in fuller flood and muddier than ever, we ascended the bed of a 
little contributory watercourse on the opposite side. There the ground was one 
vast pudding, and we were obliged to zigzag a good deal and often to retrace our 
steps for long distances. The watercourse led up to a little pass having an altitude 
of 5 1 98 m. After that we crossed over a second, smaller threshold, as well as a 
stream swollen from the rain and flow'ing towards the N. 70° E., which united shortly 
afterw'ards with the river of our headquarte/s camp. Thence the ground sloped 
slowly up towards a main pass in the foothill range at an altitude of 5236 m. This 
climb w^as one of the stiffest, if not absolutely the very stiffest, that I have ever made 
m Tibet. Had I not been accompanied by so many men we should have been 
obliged to leave several of our camels behind; but as it was, by all working to- 
gether, Ave succeeded in saving them all. One lesson I learned thoroughly, that 
neither summer nor autumn, nor above all the rainy season, is the time to choose 
for travelling in Central Tibet. It is only in late autumn, in Avinter, and in spring 
that the ground bears eA'eryAA'here. 


- - 
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few conjoin two and two before entering the lake. On the west shore rise flat, 
rounded hills. The outline of the lake is so far unusual, that it is elongated from 
north to south; that is to say it lies athwart the latitudinal valley, and thus parallel 
to the recently mentioned meridional range. This lake appeared to be situated in 
the same latitudinal valley as Camp XLVII, though that valley is neither distinct 
nor continuous, but is interrupted at intervals by smaller buttes and hills. We did 
not see hard rock anywhere during this day’s march. Camp LXVII was situated at 
an altitude of 4910 m. 

August 28th. The rainy season appeared to have passed its climax, and the 
fine days were beginning to return. It seemed to be characteristic of this season, 
that the mornings were perfectly bright, indeed burning hot, but from noon onwards 
the sky was veiled with thick clouds. So it was to-day: after a still and glorious 
morning, the sky about 1 1 o’clock became all at once clouded, nor did the clouds 
lift during the rest of the day. The only inconvenience that they caused us consisted in 
the cold, raw shade they threw, and the occasional gusts of wind now from one di- 
rection, now from another; but it was very seldom that we had a hasty shower of 
hail or snow. This day the country was unfavourable for marching, not because 
it was marshy, for now only the depressions were boggy, as well as the level 
ground and the slopes facing north, but it was difficult because of its broken 
character. We found in our path several small ranges and stretches of hills, 
the passes in which were, it is true, quite easy; but none the less it was a 
difficult country for our emaciated animals. The relative differences of altitude were 
quite insignificant and all the slopes were flat. Generally we kept at a score or so 
of meters above the 5^0 meters contour-line. These ridges too consisted of soft 
disintegrated material, with the thinnest sprinkling of grass on them. We only saw 
hard rock in the distance, and on the higher summits; along our actual route the 
only place in which we discovered it was on the highest pass: that was a hard 
crystalline schist dipping 45° S. 


Camp LXVII was situated on the left bank of a larger eroded watercourse, 
coming from the range that borders our glen on the south. The stream in it carried 
in the morning a volume of i to 2 cub.meters. We followed it up towards the 
south-east, marching the whole of the time in the bed of the stream, for that was 
the only place in which the ground would bear the weight of the caravan, the sur- 
rounding slopes being soft and treacherous. In one or two places we found indica- 
tions of yak-hunters’ encampments. The next pass was easy, being rounded in 
form, and had an altitude of 5048 m. The prospect towards the south was not 
very encouraging. Immediately below us was a shallow cauldron valley, bounded 
on the south by a fresh short range. This we thought we might get round on the 

south-west; but as the pound m that direction refused to support us, we turned off 

to the south-eap In the eastern part of the new valley some small rivulets united 
o form a brook, which prpeeds towards the west, either to enter some self-contained 
la e or e je to pierce the low hills which in that direction terminated the view. This 
brook, which was carrying a volume of half a cubic meter, guided us up to a minor 
threshold in a secondary spur o the southern range, and after that we had a gentle 
ascen to the pass proper, the altitude of which was 5089 m. As we stood on the 
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irregularities of the surface worth mentioning. The grass was in places good, but 
grew less promising the nearer we approached to the river-mouth. The neighbour- 
hood was remarkably destitute of animal life; the only wild animals we saw at all 
were some kulans at our camp at nightfall. These creatures were less shy than 
those of northern Tibet, the reason being that they are never molested. We nowhere 
saw any nomads on the banks; their tents stood at the foot of the mountains where 
the grazing was probably better. At Camp LXXIII the river again contracted, and 
deep places occurred; there the current was hardly perceptible, except as it swirled 
around the masses of earth which had fallen in from the banks. At 3 o’clock a 
violent wind sprang up from the south-west, sweeping before it clouds of fine drifting 
dust off the steppes beside the river, so that the entire country became enveloped 
in an impenetrable haze. Evidently then the ground had here dried all over after 
the last rain. As the stream was flowing south-west, that is in the teeth of the 
wind, its surface was whipped into high foam-tipped waves. 

September 5th. Below our camp 
the river grew increasingly narrower, the 
breadth being seldom as much as 100 m., 
while the jar terraces were higher, shutting 
out the view on both sides, and at the same 
time the alluvial patches were less and less 
frequently exposed and as narrow as could 
be, though still separated from the bank by 

thin strips of water. At five separate places Fig. 10. thresholds in the river-bed 
in this constricted passage the river made 




its way down little cataracts, formed by thresholds across its bed, and jutting out 
first from the one bank and then from the other, and sometimes slanting right 
across the river. Upon a closer examination of the.se thresholds, I found that they 
did not consist of hard rock as they did in the vicinity of Camp LXXII, but of 
friable slabs of sandstone, built up into broad, flat ridges that project above the 
.sediment in the river-bed. In places they form little shallows or islets, which 
reached a few centimeters above the then existing level. It is close to these 
that the velocity is always greatest, because of the slightness of the depth. Ne- 
vertheless the depth was nowhere so great as it was at Camp LXXII. Still in this 
respect the river changes a good deal, not because of any variation in its fall, but 
simply as a consequence of the characteristics of its bottom. Where that is hard 

and consists of the last surxfiving ruins of sandstone ridges, the river is narrow, 

shallow, and swift; but where the stream flows entirely over alluvial clays, it is 
broader, and its current deep and sluggish. 

At length the river alters its course abruptly from the south-west to the east- 
south-east, making a veiq^ sharp and peculiar angle. There it is joined from the 
right by a species of temporary. tributar>^ or rather by a gully deeply and energeti- 
cally carved through the fine, yellow clay. This appeared to proceed from the 
mountain-mass F to the N. iC W., and pretty certainly carries water during the 
rainy season only. This gully again is joined just above its mouth by a smaller 

similar gully coming from the west. The latter was then perfectly dry, but in he 
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mouth of the former lay a small lagoon, and in it there were actually some fish. A 
little higher up its bed contained some puddles set about with oozy matter, so soft 
that it would hardly have allowed a hare to run across it. Above these collections 
of water the bed of the gully was beset diagonally by one of the usual thresholds 
of flaky sandstone; that was the only place in which the gully admitted of being- 
crossed over, and this fact was indeed evidenced by a heap of stones built up on 
the top of the scarped bank. Down this tiny barrier the merest rivulet of bright 
water was trickling, thus showing that it had its origin in a spring in the bed of 
the gully itself. In the river directly opposite to this threshold there was a similar 
threshold, which consisted so far as I was able to make out, for it was entirely 
under water, of hard sandstone, dipping 27“ towards the S. 50° E. 

After that the river is joined by a 
number of similar gullies, exhibiting the 
same fantastic and peculiar shapes. It is 
there narrower than ever, barely 80 m. 
across, and with its abruptly scarped banks 
has much of the appearance of an artificial 
Fig. II. VERTICAL SECTION OF GULLY. canal. There too the alluvium is absent, 

except for a couple of insignificant patches. 
The mouth of gullies gaped upon us from both sides; but we were seldom 
able to see more than a. few meters up them, for they wind excessively, and the 
windings are short and abrupt. A closer examination revealed the fact, that each 



of these gullies is the main trunk, as it were, of an entire system of smaller gullies, 
all related to it as the branches are to the trunk of the tree in the way shown in 

P the accompanying sketch (fig. 12). If you follow 

up one of these trunk gullies, you find that it is 
joined by a great number of smaller gullies from 
each side, and these again by yet smaller ones. 
The bed of the trunk gully rises pretty steeply, 
so that a climb of one or two hundred meters 
suffices to bring you within measurable distance 
of its origin, and you perceive yourself standing 
on the level surface of the plain above the river. 
Hence it is only a relatively narrow belt of country 
Fig. 12. sides of the river which is thus cut up 

by these deep ramifying gullies. One of my men 
who rode along the right bank, with the object of keeping us who were in 
the skiff in touch with the caravan, had consequently to travel a few hundred 


meters back from the river, where the surface was perfectly level, with the excep- 
tion of a very occasional watercourse. It would have been absolutely impossible 
for him to ride close alongside the river. These gullies are of course formed by 
the local rains, which when making their way down to the river keep scooping out 
their channels deeper and deeper. The bottoms of very nearly all these gullies 
were then a little above the water-level of the river, but in only one or two of 
them was there any water. In the flood period however the water out of the river 
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must penetrate a little distance up most of them. It is owing to this that the layers 
of clay nearest to the river are more broken and crumbling, and consequently fall 
a readier prey to destruction. 

After maintaining its constricted channel for no particularly great distance, the 
river widens out again, making room for long, narrow strips of alluvia. In some 
places the depth is so great, that the velocity is hardly perceptible. Here the river 
is joined from the right by a broad, dry watercourse, the bottom of which was 
overgrown with grass; while on the left there is a large gull)’, likewise dry, except 
for a pool in its throat. Some other similar watercourses come no doubt from the 
nearest hilly regions, though these are, it is true, a good way off. After a while 
the river describes a remarkably regular and wide-sweeping curve to the north-east. 
At the very apex of the loop it picks up a medium-sized tributary, which is un- 
questionably identical with an arm that branches off to the left just above Camp 
LXXlll. 

After making a little bend to the south-south-west, the river turns due south — 
indeed it is amazingly straight for a river, and that in a place where one would 
expect an irregular delta with any number of arms, branching out all over the flat 
alluvial slope. The side-gullies now began to decrease in number; probably the 
systems of gullies that no doubt still exist on both sides make their way directly 
into the lake. On both banks of the river the scarped terraces are vertical and a 
couple of meters higher than before: at one place where we measured them they 
were 6.68 m. high. When they are not vertical, they are at all events so steep 
that it is almost everx where impossible to climb up them. The river flowing between 
these escarpments still continues to bear a remarkable resemblance to an artificially 
dug canal, being amazingly straight and regular. The long narrow strips of sedi- 
ment appeared above the water in only one or two places; but later in the year, 
in the autumn and winter, when the volume must be incomparably small, and the 
river frozen, these alluvial deposits will occupy a much more extensive area. The 
breadth \\ as now increasing slowly, but constantly. At one point where the eroded 
banks reached an altitude of 8 meters, the breadth amounted to 400 m.; while the 
depth almost everywhere was about a meter, and varied but slightly anyw’here. 
After the point just indicated the breadth increased more rapidly, while at the same 
time the scarped banks decreased in height. At one spot, w'here the breadth 
amounted to at least 500 m., the bank was only 55 cm. high. A few hundred 
meters lower dow’n it was 25 cm.; then, but for a very short distance, i m.; and 
after that it merged into the belt of flat alluvium that forms the lake-shore, though 
next the river there was still a distinctly visible edge barely i dm. high. ’ During 
the last section of the river’s course the banks are perfectly barren: not a sino-le 
blade of grass w’as to be seen, the ground being a light yellows ^ 

If ever the term »funnel-shaped.> is correctly applied to the mouth of a river, 
then It certamly^ is here, where the Satschu-tsangpo enters the salt lake of Selling-tso.' 
Straight as a die, almost as though its course had been draw n out w’ith a ruler, "flow’s 
the river towards the souA, except that at its very end it makes a slight bend towards 
the south-south-w’est, wTile the breadth increa.ses to i km., to i f a km., to 2 km. 
and the banks swing away to right and left and disappear as thin ydlow lines’ 
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until they become merged in the northern shore-line of the lake. Thus instead of 
a delta, it forms a typical estuary. 

During the latter half of the day’s paddle we had to contend against a head- 
wind, which made the water in the river-mouth quite lumpy. For this reason we 
kept close to the right bank. Here we were unable to detect any movement on 
the surface of the stream; the current was lost partly in consequence of the very 
great breadth, and partly in consequence of the depth, which even close to the bank 
was 2 m. and more, and in the middle of the stream was even greater. 



CHAPTER 11. 

THE SELLING-TSO AND THE JAGJU-RAPGA. 


The view which unfolded itself from the point where we turned due south was 
peculiar and at the same time confusing. Straight ahead of us there were no signs 
of land, so that we were almost inclined to believe that the river emptied into a bay 
of the sea. In the far off distance the outlines of the shores became lost to sight 
in consequence of the refraction of the atmosphere. All we could make out was 
the range of mountains on the east shore of the lake, but it appeared not 
to be connected with the earth, but to be parted from it by a cushion of air 
which was in a state of continuous vibration; the separate parts of the mountains 
looked like free-standing buttes (fig. 1 3). And the same thing was true of the camels 
in our caravan as they marched a couple of kilometers west of the river; their legs 
were three or four times as long as they naturally are, and yet the caravan appeared 
to be standing still on the extensive, sun-lit plain. 



Fig- 13- 


At the angle where the right bank of the river merges into the northern shore 
of the lake there is a blunted promontory of sedimentary’ matter; it was then flush 
with the water surface and consequently possessed no eroded edge. Beyond it lay 
some exceedingly flat sedimentary’ islands. Paddling round these, we turned west 
and north-west in the attempt to reach the lake-shore, where some of the men were 
waiting for us with horses. But we found it impossible to skirt the actual shore- 
line owing to the remarkable shallowness of the lake on that side, the depth being 
barely i dm. Accordingly we swung out into the lake again, though the water 
under our skiff still continued to be muddy river water; we had to look a con- 
siderable distance to the south before we were able to see the dark blue waters 
of the lake of Selling-tso, at that time churned into big waves by a wind from the 
south. Thus the river water was predominant for as far as our range of vision 
extended, so that throughout the whole of that area, and it was very extensive. 
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the lake must be extremely shallow. We at length reached the lake shore by way 
of a deltaic branch, now cut olif and dead, though still full of water and tolerably 
deep; its continuation could be detected a good distance from the shore, in the 
shape of a deeper channel running through the otherwise shallow northern part of 
the lake. There were also a couple of similar branches, but less developed. I could 
not however make out whether they were independent streams that originated in 
the nearest mountains on the north-west or whether they were — and this is indeed 
the more probable — actual deltaic branches belonging to the final part of the 
river’s course, branches which become filled when the river rises exceptionally 
high, the water making its way over at some point or points where the right terraced 
bank is lower than usual. If this latter is the case, we might indeed speak of a 
very rudimentary and minimal delta. 



Fig. 14. SCHANIG-NAGBO. 


Reliable data with regard to the configuration of the lake-bottom could only 
be obtained by taking a series of soundings outside the river mouth. Owing to 
the heavy »seai> that was on, I was unable to do anything in that respect. Off the 
promontory which projects between the estuary and the rudimentary delta, the water 
was, as I have said, extremely shallow. Its colour towards the east appeared to 
indicate that the lake is shallow also in that quarter; in other words, a bank of 
deposited river mud seemed to curve round the outside of the estuary. And its 
presence is rendered more credible by the fact that the fre.sh water radiates out 
to such a great distance into the lake. This acts as a kind of barrier to the salt- 
water, converting the river-mouth into, as it were, a basin, which during the warm 
season is fed by fresh water only, coming from above. Even then, when the wind 
was blowing hard from the south and the waves came driving in off the lake, the 
salt water was unable to penetrate into the river mouth. Perhaps the conditions 
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are different at other seasons of the year, when the river drops, though even then 
the lake will no doubt preserve the same level. 

From the point where we landed the shore-line stretched towards the S. 53° E. 
and N. 86° W. To the S. 51° E. we saw a rounded elevation, which may possibly 
have been an island; and to the S. 19° W. there was a relatively lofty mountain. 
Camp LXXIV, only a couple of kilometers from the shore, lay towards the N. 53° W. 
In its neighbourhood was a nomad camp consisting of two tents with 12 inhabitants. 
These people called the locality Schanig-nagbo, while the nearest mountain to the 
west was Tsong-gong. As the grazing here was good, we were tempted to give 
ourselves a day’s rest. The weather how'ever was anything but pleasant; the sky was 
heavy with clouds, a couple of rain-showers fell, it lightened and it thundered, and 
the wind blew hard from the west. This was a sort of forerunner of the transition 
between too different types of weather which are both very characteristic of the 
autumn, namely from the rainy season to the inconceivably violent, constant westerly 
wind, which prevails the whole of the autumn and winter. 



September 7th. We now proceeded west-south-west along the northern shore 
of the lake. The belt of barren sediment in which the delta is situated grew in- 
creasingly narrower, while at the same time it thinned away to a point, and came to 
an end just beyond the camp, where the vegetation reached down to the water’s edge. 
The boundary between these two belts is ver>' sharply drawn; it marks the outside of 
the area which becomes inundated when the river rises especially high, and on which 
it drops its new alluvium. Farther along, the edge of the lake is bordered by only a 
very narrow strip of barren ground. Here we had, fairly close to our right hand, a 
minor stretch of cliffs, extending from east-north-east to west-south-west. Their south- 
eastern face is precipitous, while the opposite or north-western slopes down relatively 
slowly. On the left we passed a blunt-ended peninsula, containing a number of 
lagoons, marshes, and bays. The water in the lagoons was fresh, so that it must be 
derived from springs. Close beside these the grazing was especially thick and good, 
the grass being half a meter high. Here there was a large herd of orongo antelopes. 

Next \\ e approached a rather capriciously outlined part of ;the northern shore, 
a broad peninsula of an unusual shape, projecting south. Its southern face is fairly 
straight, and is crowned by a line of steep and rugged cliffs, which terminate 
towards the east in a point or pier-like continuation, studded with detached pinnacles 
of rock. Those on the outside of the line even appeared to rise above the water 
like islands, unless it was a mirage caused by the refraction of the air. This east- 
ward projection gives rise to a bay of especially regular formation, its shore 
sweeping round in almost a complete circle. Above the existing shore-line we noted 
at different elevations four older strand-ramparts, all exceptionally beautiful and very 
distinct; they run parallel with each other and with the shore. They are best deve- 
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loped in the middle; but at the north end they recede from the water’s edge, and 
become flat and indistinct; in fact, it is only the highest of the four that could be 
followed all the way up to the foot of the little range mentioned above. I estimated 
their several altitudes above sea-level at lo, 30, 45, and 50 m. respectively (fig. 15). 
These strand-ramparts consist of barren gravel, though a little grass was growing 
in the hollows between them; yet they did not embrace any lagoons. The summit 
of the highest terrace commanded an excellent view of this attractive and beautiful 
scene. Close at our feet were the strand-ramparts of which I have been speaking, 
which by reason of their situation, their shape, and their regularity put me in mind 
of the benches in an amphitheatre. The lake extends its greatest length towards S. 
79° E. The water was blue and limpid. In the far off distance were smaller mountain- 
ranges. The summit of the highest rampart is at the same time the highest part of the 
peninsula; it forms as it were a flat platform, although upon a closer examination its 
relief turned out to be rather capricious. We crossed it diagonally towards the 
south-west, for at that time we had no idea that we were on a peninsula. As we 
proceeded we passed on the right the slope of a terrace, which inclines towards 
the north-west and marks the position of an older bay. In about the middle of the 
peninsula rises a small and quite isolated butte of brick-red sandstone, and south- 
east of it lies a curious hollow in the ground, an elliptical area, with its longer 
axis stretching from north to south. The surface inside its periphery inclines evenly 
and regularly towards the central depression, and at the bottom of this were some 
small freshwater pools surrounded by good grazing. Here we found a nomad 
encampment with flocks of sheep. The bottom of the depression was a good deal 
higher than the then existing level of the lake. During the course of our further 
march towards the western extremity of the escarpment-range that barred our path, 
we passed eight other strand-ramparts of the same kind as the first-mentioned, only 
smaller. Below the lowest of them was an elongated lagoon. The escarpment-range 
in front of us, the western end of which I had already reconnoitred, presented some 
magnificent scenery. Its flanks are practically everywhere vertical and at their base 
great masses of detritus have accumulated, making the southern shore of the peninsula 
gravelly and difficult to travel on. Altogether it was like a cyclopean wall. 






Fig. 16. 


Thence we marched north-north-east to a district called Tano-le, where we found 
one or two nomad tents beside a couple of freshwater pools near the shore of the 
Selling-tso. The western shore of the peninsula is flat and marshy and very irre- 
gular, being broken by numerous bays and promontories. In several directions we 
saw a number of small lagoons- The only place in which we came across strand- 
ramparts as distinct and as beautiful as these was the isthmus between the Selling- 
tso and the Naktsong-tso. Generally they are either indistinct or are altogether 
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summit of the pass we saw to east and west projecting spurs of the same range, 
and at a greater distance to the east a bigger free-standing mass; while before us 
to the south was a bare red chain, which however we apparently could get round 
on the east. A little rivulet ran down from the pass first towards the south-south- 




Fig. 5. VIEWS T.\KEN ON THE FLAT OPEN PLATEAU OF CENTRAL TIBET. 


east, then towards the south, and finally towards the south-east. Contrary to the 
usual custom its bed was softer than the adjacent country; for while it consisted of 
coarse loose sand into which our animals sank, the dry exposed mud at the side 
was hard. We encamped on its right bank beside some small freshwater pools at 
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an altitude of 5068 m. The grazing here was worse than it was in many places 
farther north. Generally speaking the route that we had pursued towards the Tengri- 
nor was far more convenient as regards contours than this present more westerly 
route that we were now pursuing. 




Fig. 6. VIEWS TAKEN ON THE FLAT OPEN PLATEAU OF CENTRAL TIBET. 


August 29th. The nights Avere now beginning to be colder, and this morning 
the ground was Avhite with heavy hoar-frost, but within half-an-hour after the sun 
rose it had nearly all disappeared, except on the higher slopes of the mountains 
facing north, where it remained until noon. The going was good, owing to the 
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surface having dried during the last few days. We crossed over five small passes. 
Here again the characteristic east-west extension of the mountain-ranges was especially 
emphasised. Hard rock .showed at several places; it consisted of a hard, close-grained 
variety, which like all the varieties which I have hitherto mentioned and all those 
which I have yet to mention, is carefully described in the geological part of this work. 

The principal brook then continued towards the S. 75° E., being bordered on 
the north by the last range that we had crossed over the day before. This range 
now turned out to be double, and its lower crest was pierced by several side-glens. 
On the south the brook is bordered by very low hills, on the other side of which 
we found a flat depression with a couple of larger pools in the middle of it. Each 
of these was surrounded by boggy ground, which fortunately we were able to avoid. 
Fiom these pools we made our way up to a minor range (5083 m.). Immediately 
south of it came yet a second range of precisely the same character. Down the 
glen that lay between the two flowed a brook due east; and beyond the second 
range was a .second glen running down in the same direction as the first one. We 
had the highest part of the last named glen, together with its flat pass, on our 
right. Towards the east the glen terminates in a sort of rocky gateway, which 
affords an uninterrupted view of a distant mountainous country, one conspicuous mass 
in which was white with hoar-frost. Then we crossed over a fourth low threshold, 
and after that a fifth. This last was however of more consequence than the others 
owing to its forming an important and more definitive water-parting; for it sends off 
towards the east a watercourse which unites with all those that I have just mentioned, 
and these all clearly belong to the same hydrographical system as the principal 
stream at Camp LXVIII. West-south-west from the pass runs a glen which we 
followed for two days. The upper part of this glen is broad; but on both sides of 
it a couple of bare rocky spurs pierced through the everlasting disintegration detritus. 
Down the middle of it flowed a small brook, and in several places there were na- 
tural springs. The grass was occasionally fairly rich; the country was dotted over 
with evidences of recent encampments and there was a good deal of yak-dung, 
evidently left by tame yaks. The glen soon inclined towards the south and broadened 
out. Then we once more saw our path barred by an east-west range; but as it 
was pierced by the glen we were marching in, there was clearly no need to climb 
over it. As the grazing just outside the breach through the range was good, we 
pitched there Camp LXIX, at an altitude of 4889 m. In this neighbourhood we ob- 
served numerous signs of the presence of nomads; for one thing, sheep-droppings 
were quite common. There were large troops of kulans and several species of 
antelopes, and also mountain sheep, wolves, hares, and ravens. Not very far from 
our camp we observed a great number of heaps of stones and mounds of turf, 
apparently forming some sort of a boundary line. 

The 31st August was again a beautifully warm day, with neither wind, nor 
rain, nor hail. We now followed the stream downwards through its rather deep, 
distinctly modelled transverse glen. After this we definitively descended, except for 
a small secondarj^ pass. The going was favourable and the ground bore every- 
where. The grass however was wretched. No nomads could encamp for any length 
of time in such a locality; possibly therefore the traces of encampments that we 
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saw were only the places where they had halted for a day or two whilst travelling 
to better grazing-grounds east or west of our route. After emerging from the 
transverse glen, where I found again the same hard, close-grained variety of rock 
that I have last mentioned, the stream describes a wide curve to the east. Between 
it and our route were two small spurs stretching east and west. The altitude of a 
secondary pass in the more southerly of these reaches 4909 m. On its southern 
side the surface again falls away perceptibly towards the river. On the left side of 
the latter are low hills, amongst which wind several tributary brooks. At length we 
crossed over the main stream, at that point divided into several arms; its water was 
clear, the volume being only i cub.m. The stream then proceeds south-south-west 
and empties into a little lake, with flat shores, except on the south-east, where the 
mountains slope down towards it. Its extremely isolated situation in such a level 
valley suggested at once that its water must be salt. On its shores were a number 
of eagles, with some unfledged young ones. Continuing on past a smaller detached 

butte, we came to a spring-fed brook running towards the lake, though it was too 

feeble to be able to reach it. The altitude here was 4733 m. The lake may have 

had an altitude of 4700 m., which is rather lower than Tso-nek (4715 m.), the 

lowest point on the route that we followed towards Tengri-nor. We were now clearly 
approaching relativ'ely lower parts of Tibet, although the relative differences of altitude 
did not amount to more than a couple of hundred meters. 

Our stage of the ist September produced in several respects a change in the 
monotonous circumstances under which we had lived for several days past. The 
weather still continued to be good. Although the wind blew hard from the north, 
the sky was covered with clouds; nevertheless it was only once or twice that we 
had a slight shower of rain or sleet. The surface was everywhere hard and bore 
readily, but was very broken. From our last camp we ascended very slowly, 
crossing at first over a countless number of small rainwater rivulets, all of which 
meandered down from the relatively low heights that rose immediately east of our 
route. They were from i foot up to 2 or 3 m. in depth, and often had precipitous 
terraced sides. These tiny rivulets gradually united into bigger ones, and these 
last made their way into a little lake which lay some kilometers to the west, its 
shores v'hite with crystallized salt. At length we reached the watercourse leading 
up to a convenient pass in the minor range which sends out its spurs northwards 
to the southern shore of the lake. The country was almost entirely barren. The 
highest summits east and west of the little pass were crowned with cairns of stones, 
plainly intended to mark where the range can be crossed. Here again we once 
more began to find indications of the presence of human beings, in that we came 
across several sites of encampments, though none of them recent. The altitude of 
the pass was 4809 m., that is, it was as high as the top of Mont Blanc, although 
it only reached 100 m. above the level of the lake. The range therefore is quite 
an insignificant obstacle. The pass however forms a decided water-parting, for the 
glens on its southern side run down to a little lake in the east-south-east, the lowest 
depression in a fresh self-contained basin; but the range does not stand out with the 
same distinctness as the ranges which I have previously mentioned. It appeared rather 
to be a flat offshoot from a minor group of mountains, which probably in their 
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turn are connected with higher mountains farther west. The mountain-group which 
we now had on our right possessed a jagged crest, with hard rock sticking out 
here and there. This crest sends off towards the east a number of flat spurs, with 
rounded outlines; and the eroded watercourses between them, though then generally 
dry, converge upon the lake. These ridges we crossed over at right angles, our 
direction being almost due south. The lake lies only a few kilometers distant from 
the spurs in question, and on its eastern side are other spurs, which, so far as we 
were able to see, stretch north and south, though properly speaking they ought to 



Fig. 7. TIBETAN VISITORS AT DSCHANSUNG. 


be regarded as subsidiary connections of a mountain-system extending east and 
west, but now broken and indistinct. Another pass, which was in eve^ way se- 
condary, reached an altitude of 4859 m. South of it the watercourses convero-e 
upon a fresh flat depression of small size and without a lake. But notwithstandino- 
the slight relative altitude of this pass, it afforded a particularly extensive view" 
Towards the south-south-west the highlands were perfectly level for a distance of 
several days, there being neither swelling nor ridge to put any obstacle in the way 
of our caravan. But in the far off distance we fancied we could detect a dark line 
which might indicate mountains. The wide extent of the view could only be occa- 
sioned by the presence of an unusually large lake, and although we could not see 
any lake, I knew that we could not be very far from the Selling-tso. At no ereat 
distance to the S. 64° E. was a quite small lake. Hence there was in this region 
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a meridional chain of small depressions, by which there pretty certainly runs a far 
easier route than that which we were following. To the S. 20° E. we caught the 
o-limmer of white, no doubt a desiccated salt lake. To the south-east and east 
were mountains of moderate elevation. On the other hand we nowhere perceived 
any conspicuous dominating peaks. The orographical dimensions were far more 
modest than they had hitherto been, the relative differences of altitude being slight 
and the entire country leveller. During this stage we only observed hard rock in 
two places. The first was red sandstone, together with a fine-grained, crystalline 
variety, dipping 54° towards the N. 15° W. and exposed at only one spot in a deep 
watercounse. The second was a hard, fine-grained rock, varying in colour from light 
yellow to white ; this made a sort of shoulder or bluff near our camp at the end of the 
march. Apart from these the surface consisted everywhere of fine brick-red dust. 
Even gravel was very seldom met with ; it occurs only in the bottoms of the eroded 
watercourses. 

At this camp, which was 4794 m. above sea-level, we fell in with a nomad 
encampment of 1 3 persons, possessing yaks, horses, and sheep. These people called 
the region Dschansung, and said that they were directly subject to the authority of the 
Pantschen Rimpotsche of Taschi-lumpo. 

On the 3rd September we proceeded towards the south-south-west and south- 
west, the country being extremely level and easy; what undulations there were were 
at all events quite trifling, and for long distances the surface appeared to be as 
level as a floor. Nevertheless it is divided into a number of small flat, self-contained 
drainage-basins, and consequently disconnected pools are quite numerous. On the 
whole however this wide plain slopes gradually down towards the Satschu-tsangpo, 
more particularly from a little threshold at an altitude of 4750 m. Immediately 
east of this swelling is a small lake, situated in a long, broad, and flat depression, 
in which there was a fair amount of grass. In several directions we saw the tents 
and flocks of the nomads. Farther on the grazing was in several places e.xceptionally 
good. Broadly speaking, we were travelling in a broad valley bordered both east 
and west by very low, rounded mountains, from which side-glens debouch at inter- 
vals upon the main valley. The main valley does not however possess any definite 
eroded watercourse, but all the brooks and rivulets that we crossed over terminate 
in self-contained pools and miniature lakes. In its general character this valley 
resembles the usual latitudinal valleys, except that its almost meridional direction is 
unusual. 

At the point where we approached the Satschu-tsangpo, that is in the vicinity 
of a small isolated hill, evidently not very far from the point where Littledale forded 
the river, it was divided into two branches by a low mud-island. One of my men 
who swam across, reported that the river was not more than 1 V2 m. deep. I de- 
cided I would not take the caravan across, for that would have brought us too 
closely into contact with Littledale’s route on the eastern shore of the Selling-tso. 
I resolved to go round by the west side; which would also save us the trouble of 
ferrjdng the caravan across. We encamped therefore on the right bank of the stream 
at a spot which lay 4613 m. above sea-level. The river here is very winding. In 
the narrower passages the velocity was considerable, but in the broader parts the 
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current was slow. The water was decidedly muddy; evidently it had recently been 
raining somewhere in the adjacent mountains. 

From this point, Camp LXXII, I travelled in my canvas skiff down the river 
to the Selling-tso, arranging to meet the caravan on its northern bank. Fortunately 
I measured the dimensions and r^olume of the river before starting; for lower down 
this would have been almost impossible because of the breadth and slowness of the 
current. At the camp just mentioned the breadth was 68 m.; the maximum depth, 
1.50 m.; the mean depth, 0.84 m.; the mean velocity, 0.99 m.; and the volume, 56.5 
cub.m. in the second. Thus it was quite a considerable stream for the highlands 
of Tibet, and although I had no positive proof of it, I concluded, wdth a fair amount 
of certainty, that this river could not be other than the lowest course of the Satschu- 
tsangpo. Both the position and the volume lend support to the supposition, and it 
was subsequently confirmed by the natives, who told us that it bore here the same 
name as it does in the locality where we forded it before. This is the name too 
that was given to Littledale, though he writes it Sachu. The rainy season was now 
almost past; consequently it was only natural that the volume should be less than 
it was in the beginning and middle of August. All the same, there were evidently 
mountainous regions within the river-basin in which no inconsiderable amount of 
rain w'as still falling; otherwise the volume would have been even yet smaller than 
it w^as. That the river had quite recently carried an enormous volume was perfectly 
clear from the marks on its banks i m. and more above the then existing level. 
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Leaving Camp LXXII we were carried at a swift rate dowm the river, first 
tow^ards the north-east, then north-west, and shortly afterwards west and south-west, 
all in agreement wdth Littledale’s map. This very winding part of the river marks 
a breach through sandstone and conglomerate formations which dip at an angle of 
19° tow^ards the S. 10° W. The latter forms on the right bank of the river an 
almost precipitous bluff a score of meters in height. The sandstone is for the most 
part red, though green and grey also occur. It forms small ridges and thresholds, 
distinctly visible in the bed of the stream. After it emerges from this rocky passage, 
the river flow's across flat alluvial ground in a particularly straight course, without 
exhibiting any further windings worth speaking about. As soon as ever the last of 
the thre.shold.s are pa.ssed, the banks grow lower, though on the concave, eroded 
side they reach a vertical height of. 4 to 5 m. On the opposite, sedimented side 
there are long, narrow sand-banks, w'hich at that season were not yet connected 
with firm ground, but were separated from it by narrow strips of almost stagnant 
water. The river was here broader too, and the velocity decreased, though the 
depth still continued appreciable. The only place in which we could have forded 
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the river with horses and camels would have been in the vicinity of Camp LXXII. 
Very often the stream was divided into two or more branches by flat islands of 
silt or sand. From the point where the river assumes a south-westerly course, it 
alters its appearance in that it increases still more in breadth: while the eroded 
b'anks still preserve a height of 4 to 5 m., the distance between them increases. 
Here they are equally high on both sides of the stream, the river flowing as it were 
at the bottom of a deep trench with vertically cut sides. The depth is inconsider- 
able, and the skiff frequently grounded even where the current ran strongest. Here then 
the depth would offer no impediment to the passage of a caravan; but the bottom 
did not bear everywhere and the scarped banks presented an insuperable obstacle. 
About one-half of the river-bed was occupied by alluvia, across which the water 
gently wound its way. During high flood these patches are beyond doubt completely 
covered with water, so that the lowest part of the course of the Satschu-tsangpo 
must then form a single wide current, flowing between perpendicular escarpments 
and moving everywhere with considerable swiftness. 



Fig. 9. TIBETAN TRYING TO CATCH A LIVELY HORSE. 


About 5 km. north-west of the river rises a small ridge in the glen-opening, 
and on its slopes we saw herds of yaks and sheep, besides one or two tents. Except 
for this the country adjacent to the river consisted to all appearance of a perfectly 
level alluvial region, of hard, dry, horizontally bedded yellow clay, clearly a former 
lacustrine deposit, through which the Satschu-tsangpo now ploughs its way. From the 
point where we embarked down to its mouth the river is joined by no tributaries, 
though there are indeed dry gullies formed by transient rains and making, as it 
were, narrow gateways or sharp incisions in the high scarped banks. Every now 
and again we passed a tiny eminence beside the river; but these were the only 
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absent, for the shores of the lake are usually very flat and the lake itself very 
shallow next the shore, and it is only where the slope is somewhat steep, as at the 
two places mentioned that these ramparts are distinctly perceptible. Nevertheless 
they afforded a clearer proof than anything I had yet seen, that the lakes in Tibet 








1 7- the peninsula on the northern shore of SELLING-TSO. 


are shrinking. Selling-tso is contracting at a rapid rate. Along the existing shore 
the beat of the waves and in a lake of the size of the Selling-tso they are 
capable of exercising a considerable effect — is busy building up a fresh rampart 
of the same character. Of the older ramparts it was easy to see that the highest 
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and oldest is the most powerfully developed. It might indeed have been expected 
that this, just because of its greater edge, would have been obliterated, or at any 
rate more broken down than the others; but on the other hand it dates from a 
time when the lake covered an incomparably greater area than it does now, 
and when consequently the force of the waves was Immensely more powerful and 
violent. The medium-sized gravel of which the ramparts consist will also offer 
stubborn resistance to the atmospheric agencies. If we suppose the surface of the 
lake raised to the level of the highest rampart, which I estimated at 50 m., it 



Fig. 18. WESTERN EXTREMITY OF THE ESCARPMENT-RANGE OF THE PENINSULA. 


would inundate all the adjacent low-lying country, and especially the whole of the 
lower part of the broad valley in which flows the lower Satschu-tsangpo. Even 
Camp LXXII, although 24 km. distant from the existing lake and only a few 
meters above its surface, must then have Iain in a considerable hollow, and above it the 
lake must moreover have sent out a large bay to the north and north-east. Indeed 
the whole of the alluvial region below this camp must have been under water even 
at the time when the lowest strand-rampart was formed. For this reason alone it 
would be idle to search for traces of former beach-lines. And even though beach- 
lines had been left behind by the lake as it slowly retreated, they would have been 
unable to maintain themselves for long in the loose clay which we found so seriously 
attacked in the gulleys close beside the river, especially considering that the rain is 
powerful enough to obliterate every trace. At the time the lake rose to the level 
of the highest rampart, the great peninsula which I have mentioned would be con- 
nected with the mainland by only an extremely narrow isthmus; while at an even 
earlier period it would be entirely cut off from it. Indeed it is possible to conceive 
of a time when the escarpment-range of the peninsula and the little detached sand- 
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Stone butte formed steep craggy islands, similar to those which we subsequently 
encountered in the Tschargut-tso. The elliptical hollow that I have spoken of will 
formerly have been filled by a small disconnected lake. I shall discuss the hydro- 
graphical importance of the Selling-tso when I deal with its neighbour lakes. Its 
water was bright as crystal, although salt, the sp. gr. being 1.0263 at a temperature 
of 7.2°, though during the course of the day its temperature rose to 17° along 
the shores. 

During the course of the morning it hailed twice so violently that we had to 
halt, and from i p. m. until evening it rained incessantly; yet so fine and spray-like 
was the rain that the ground was not appreciably softened, though this was rather 
the consequence of its firmer consistency. 



On the 8th September we continued towards the west, travelling along the 
shore, for the ground there was hard and level, and afforded excellent going. 
Unfortunately the \ lolence of the wind and the roughness of the water prevented 
me from rov ing across the lake as I had washed. Betw'een the west shore of the 
great peninsula and the northern shore of the lake there w^as a bay, wdiich we had 
to go round. After that the lake-shore w^as particularly even, having only a few 
insignificant headlands, d he scenery continued to be on the w'hole monotonous, 
although to the south the view' w'as of such a character that I never grew tired of 
study ing it, namely the beautiful lake with its waters now tinged wfith green, and in 
fact the Selling-tso is one of the very largest lakes in Tibet. I only touched its 
northern and western sides, but according to Littledale’s map the main body' of the 
lake must reach a good long way towards the east and there form a vast basin. 
In shape it is more circular than the majority of the lakes of Central Tibet, for by 
reason ot the orographical conditions most of them e.xtend from east to we.st. As 
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for the Selling-tso, if one may judge from the small broken mountain-ranges which 
form peninsulas and promontories round its shores, it would appear to belong oro- 
graphically to two different latitudinal valleys. The panorama of the mountains, 
which unfolded itself when seen from that part of the northern shore along which I 




Fig. 20. TIBETANS AT JAGJU-RAPGA. 


travelled, is reproduced in an accompanying illustration. In the extreme west is 

seen the nearer mountainous peninsula of the Jagju-rapga and in the extreme east 

the broad peninsula with the escarpment-range, which orographically may indeed be 

reo-arded as the continuation of the former. 

& 
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All along the northern shore we encountered old strand-ramparts, remarkably 
distinct, though not so beautifully developed as those on the peninsula. Here 
however I observed only two, and for a considerable distance we rode along the 
lower one, which offered a track in every way as good as an asphalted street. 
Our view towards the north was generally obscured by the upper rampart, though 
a long way off in that same direction we beheld the mountain-range which may be 
regarded as the northern boundary of the northern latitudinal valley of the Selling- 
tso. The little irregularities of the shore-line, namely the few blunted headlands, 
all consist of fine sediment and are very low. The biggest is triangular in shape, 
and along the line of its southern continuation rises, at some kilometers from the 
shore, a low mud island. Quite close to this little peninsula a thin bed of red 
conglomerate cropped out at 57° to the N. Conglomerate and sandstone are the 
prevailing rocks of that region. At the point where the lake terminates in a bay, 
the point where we turned towards the south-west, a little isolated mountain of a 
red colour, conglomerate and sandstone, rises quite close to the shore. In that 
locality only one strand-rampart was distinctly developed, and on both sides of it, on 
the inside next the lake and on the outside, were several small freshwater lakes, 
those on the inner side beautifully dammed back by the rampart. Each pool was 
deepest close in under the rampart. 




Fig. 21. RAMPART WITH POOL ON THE NORTHERN SHORE OF SELLING-TSO. 


In the west-south-west appeared the entrance to a broad glen, and out of it 
flowed a river, the mouth of which we were approaching. The shore now jutted out 
into a peninsula formed entirely of sedimentary matter and having a couple of pools 
at its base. Immediately on our left we now had a labyrinth of smaller sheets of 
water, all connected with the lake; at first I thought they belonged to one of its 
bays. But as the water in them proved to be fresh, they could only owe their 
existence to a river, nor was it long before we came upon it; furthermore, as its 
water was as bright as crystal, it was pretty safe to infer, that the river issued 
from another lake situated farther to the west and serving as a clearing basin to it. 
The correctness of this inference was soon afterwards established, and with it the 
incorrectness of Bower’s map. We were fortunate enough to strike an excellent ford, 
where the bottom consisted of hard tightly packed gravel; in fact in this region we 
were nowhere troubled with boggy ground. We pitched Camp LXXVron the 
right bank of this river, the Jagju-rapga, a few meters above the surface of the 
Selling-tso, the altitude of which is 4611 meters. 

The grazing here was poor. The river flows from the S. 67° W. just before 
entering the lake and its broad latitudinal valley lay open in that direction. The 
scarped bank of the stream, against which the current pressed, was below our camp 
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vertical and more than 2 m. high. It was built up of sand and gravel-and- 
shingle. The river was generally deep and its bed energetically cut out. Nowhere 
along the existing terraced banks were we able to detect lines or marks of higher 
water-levels. This circumstance again is proof of the existence of another lake 
to the west, which empties itself by this river into the Selling-tso, and at the 
same time serves as a regulator of the issuing stream. On each side of the river 
was a dry channel; these I took at the first glance to be chance branches of the 
river itself; but it turned out that they originate in the nearest mountain-ranges. 



Fig. 22. CAMP I, XXVI. 


At the point where we forded the river — and this if it was not the only ford in 
the lower part of the river was at any rate its best ford — it was however divided 
into two arms by a long, narrow gravelly island. Below this island the river 
broadens out into a bay of irregular and capricious outlines, and a great number of 
low mud-banks and islands. The presence of this fine material was rather a sur- 
prise, for the current was absolutely free from all particles of matter, while the 
bottom above the gravelly island likewise consisted entirely of gravel. It might 
indeed be supposed that the river would be joined at its very mouth by torrents 
that rush down off the adjacent mountains after heavy rain, carrying with them 
quantities of sediment, which subsequently settles in the tranquil waters of the river- 
mouth; but it is more reasonable to suppose, that what now appear as mud-banks 
and islands were originally nothing more than relatively higher parts of the lake- 
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bottom, portions which have been shaped and left in relief by the currents set up 
in the lake by the discharging river. And as the lake level drops so do these upstanding 
portions of the former lake bottom become increasingly visible. Beside these allu- 
vial islands the depth amounted to 2 to 3 m., and thus here, in the very throat of 
the river, it was somewhat greater than in those parts of the lake which lie just 
outside of it. Immediately below the gravelly island the water was slightly 
saline, owing to the intermingling of the river water and the lake water. Yet 
throughout the whole of the large bay into which the river empties the salinity is 
considerably less than it is for instance beside the broad peninsula or in the southern 
part of the Selling-tso, where no river enters the lake. In this bay we also found 
enormous quantities of a small Crustacean, which Prof. Leche has identified as 
Daphniopsis tibctana. Farther out in the lake we did not observe this little creature; 
there the water is no doubt too salt for it. 

The presence of vast flocks of gulls 
as well as of wild-duck all over the estuary 
region suggested that the river also contained 
fish; and indeed there was a great quantity 
of fish just above our camp. Unfortunately 
the specimens that I took to bring home with 
me got lost; but they could only be species of 
either Ncmachiltts or Pchizophygopsis, for these 
are the species we found in several other 
parts of Central Tibet living under precisely 
similar conditions. One kilometer above the 
camp the river breaks twice into cataracts, and 
it was at the foot of these that the fish were 
disporting themselves. We caught a large supply by means of nets; they had an 
excellent flavour. Curiously enough the Tibetans have as great an abhorrence of 
fish as they have of snakes and lizards. 

The point where the cataracts occur is of great interest. The river forms there 
a double bend in the form of an S, and its bed is deep and narrow, especially below 
the rapids, of which the upper one was nearly i m. high and the lower one only 0,3 m. 
The bright water pours in a solid mass over two thresholds or sills formed of firmly 
cemented gravel-and-shingle and of argillaceous mud. Opposite the lower the 
right bank of the river is about 3 m. high, while the left bank slopes gradually up 
to the general level of the adjacent country. 1 he thresholds are deeply cut down 
below the surface, so that it is impossible to detect whether they are continued on the 
land sides. But by following up the left bank of the river, we found in the lower 
part of the valley of the Jagju-rapga, and on the east side of a swelling buttress 
that juts out from a mountain-range there is there, no less than seven distinctly 
marked old beach-lines or ramparts, consisting of gravel. They are all parallel to 
one another, and turn their concave sides towards the great bay of the Selling-tso, 
into which the river empties itself. From the lowest of these ramparts the shore 
slopes gently and regularly down towards the lake, without showing the slightest 
indication of either rampart or terrace. Yet we might reasonably regard the two 
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thresholds which lie athwart the stream as a variety of modified shore-line, which 
owe their existence to the shrinking of the lake; so that they furnish yet another 
proof that this lake actually is contracting in area. Nevertheless it would be incor- 
rect to compare the recently mentioned strand-ramparts with these thresholds; the 




Fig. 24. FISHING IN THE JAGJU-RAPGA. 


two sets of phenomena are quite different. For at the time when the Selling-tso 
shrank so as to touch only the lowest of the seven ramparts, the thresholds in the 
river-bed were situated a considerable depth below the level of the lake. 
They are no doubt underground sandstone ridges in the lake basin, now for 
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the most part filled with soft disintegrated material, and indeed they do exhibit the 
same character as the numerous sandstone ridges which we found in the lowest part 
of the Satschu-tsangpo. But they are also instances of the effects of erosion. In 
general the Jagju-rapga has a fairly insignificant fall, and the difference in altitude 
between the Tschargut-tso and the Selling- tso cannot amount to more than half a dozen 
meters. * The velocity is, it is true, rather high, but as a rule the current flows silently 
and without breaking into cataracts. It is only at the two thresholds — and possibly 
there may be several others like them higher up — that the velocity is increased, 
the erosive power of the current being intensified to its greatest conceivable limit; 
hence the threshold must keep travelling backwards up the stream in the direction of the 
Tschargut-tso. But that they also constitute a proof of the contraction in area of 
the Selling-tso is clear enough, when it is borne in mind, that in case the lake were 
to drop yet one or two meters more, there would inevitably come into existence, at 
the foot of the lowest threshold, either a series of cataracts or a new threshold 
with a new cataract at some ridge of hard rock across the river. 



Fig. 25. FISHIXG IN THE JAGJU-RAPGA. 

Close to the camp I measured the volume of the Jagju-rapga, or Selling- 
tsangpo as some of the Tibetans also called it. Its breadth was 36.4 m.; its mean 
depth, 0.56 m. ; mean velocity, 1.269 m.; and volume, 25.9 cub.m. per second. In 
consequence of the fact which I have pointed out above, namely the part played by 
the Tschargut-tso, and in a still higher degree by the Addan-tso, which lies farther 
to the west and possesses an extensive drainage-area, we may take it that this volume 

of 26 cub.m. is fairly constant, and subject to only minimal variations durino- the 
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course of the year. Both these lakes, the Tschargut-tso and the Addan-tso, are 
no doubt covered with thick ice in winter, and after the cold season has set in in the 
circumjacent mountains the inflow into the two lakes will be reduced to the smallest 
possible amount. But on the other hand these two lakes are so extensive and so 
deep that the Jagju-rapga might well continue to flow for a considerable time with- 
out causing any appreciable drop in the ice-bound lakes. Add to this the probabi- 
lity that both lakes ma)" be fed by a countless number of subterranean springs, all 
of which help of course to maintain them at the same constant level. In any case 
it is conceivable, that even during the long winter the drop which takes place in 
the river is extremely slight, or perhaps there is no noticeable drop at all. Marks 
on the eroded banks prove conclusively, that the river could not rise higher than 
the level at which it stood on 9th September, but it could of course be lower. 
In that case, the river would at the period of our visit be standing at its highest 
level, in consequence of the upper lakes having been filled with rain-water during 
the past summer. I think it most probable however, that the oscillations of level 
have a rather small range. 

The volume of the Jagju-rapga was barely half as much as that of the Satschu- 
tsangpo a few days earlier (56.5 cub.m.). The latter was however dropping, and it 
would not be long before it dropped to the same dimensions as the former. But 
whereas the Jagju-rapga would remain constant during the winter, the Satschu- 
tsangpo would continue to shrink until it reached an exceedingly low ebb. In other 
words, the Jagju-rapga is active all the year through, while the Satschu-tsangpo con- 
fines its activity to the rainy season, but at all other times, and especially during 
the cold period of the year, leads a moribund existence. When you consider the 
enormous quantities of water that the Satschu-tsangpo pours into the Selling-tso during 
the rainy season, you are inevitably driven to the conclusion, that, taking the year 
as a whole, this river yields on the average a far greater tribute to the lake than 
does the constantly active Jagju-rapga. And a superficial estimate is enough to 
confirm this: if the Jagju-rapga contributes to the lake a constant volume of 26 
cub.m. in the second, it will pour into it during the course of the year a total 
volume of 820 million cubic meters; if the Satschu-tsangpo pours into the lake 150 
cub.m. in the second for the space of three months, that makes a total for the year 
of 1100 million cub.m. And even though this figure, 150 cub.m. in the year, be 
too high, the amount which flows down the river during the remaining three-quarters of 
a year will be sufficient to bring up the total volume to 1200 million cub.m. The 
Jagju-rapga will therefore be onl)' two-thirds as big as the Satschu-tsangpo. 

Besides these two rivers 1 saw only one other entering the Selling-tso, namely 
the Alan-tsangpo, and it carried on loth September a volume of 7 cub.m. So far 
as I touched the southern shore, the lake received no affluent on that side, except 
perhaps subterranean affluents, and Littledale found no river on the east side. All 
the same during the rainy season the lake wall certainly be entered by a number of 
temporary tributaries from all sides. The drainage-area of the Selling-tso is parti- 
cularly extensive; indeed of all the self-contained drainage-areas of the Tibetan 
highlands, there is only one, namely that of Kum-kbl, that can compare with it. 
Since how^ever the lake is now' shrinking, it is fair to infer that the amount of 
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rainfall over its drainage-area is diminishing. It is however of course impossible to 
say how far the shrinkage is permanent, although it is probable that it 
is so. The farther we travelled west, during the further course of the journey, the 
more evident were the signs of higher lake-levels having existed at former dates, 
and consequently the greater was the extent of the shrinkage. In the case of the 
Selling-tso I estimated that the highest rampart was about 50 m. above the present 
level of the lake ; subsequently I came across similar ramparts, at Lakor-tso, at a measured 
height of 133 m. above the existing lake-level. In the case of the lakes situated farther 
west, the old beach-lines are best developed on the sides that face west and are 
exposed. In the case of the Selling-tso howev'er they appear to be developed most 
distinctly on the shore that faces east. This may possibly be caused by different 
wind relations; but I am not in a position to make any comparison in this regard, 
for I have not visited the eastern side of the Selling-tso, and old strand-ramparts 
may be developed there to an even greater extent than they are -on the northern 
and western sides of the lake. It is most probable that the same winds prevail 
here that prevail in western Tibet. 

September loth. At the very beginning of the day’s march I had an 
opportunity to observe a peculiar form of surface, which is also undoubtedly con- 
nected with the shrinkage of the lake. On the south side of the valley of the 
Jagju-rapga rises a chain of craggy heights, not very lofty, but serrated and capri- 
cious. This chain grows increasingly lower towards the east and terminates in a 
rocky headland jutting out into the lake. Immediately south-east of Camp LXXVI 
there exists a gap or breach in the adjacent range. In the throat of this rocky 
gateway, through which we obtained an extensive view towards the south there 
rises a ridge, about 40 m. in height, composed exclusively of hard, compacted gravel 
and having a relatively steep slope towards the north. On the top it is flat as a 
platform; the slope that reaches towards the south is both less steep and less high. 
The entire ridge thus constitutes a broad rampart, stretching in a sinuous line from 
east to west. At its northern foot was a pool or lagoon, at that time not exhi- 
biting any visible connection with the bay of the Selling-tso, from which it is only 
separated by a ver)^ low ridge. Immediately south of this and parallel with it 
runs a second ridge, presenting in the main the same characteristics as the first 
one. The only difference between them is that the second ridge turns its steeper 
face towards the south. Between the two lies a depression, which contained a pool; 
and between the southern ridge and the western wall of the rocky gateway there 
exists a well-marked watercourse. Now these two ridges are beyond doubt old 
beach-lines, although in default of an exact levelling it is difficult to make out clearly 
their former position in relation to the lake. I dare say that they formed together 
a narrow peninsula, with a lake in the middle. Possibly too the deep watercourse 
may have been a narrow sound, in which case the eastern part of the mountain- 
range would be entirely separated from the western part. Immediately south of 
the rocky gateway lies a third pool, bigger than the other two 

The rocky walls that frame in this mountain gateway are steep and pictu- 
resque; the rocks, which consist of the same varieties as the escarpment-range in 
the broad peninsula, dip at an angle of 46° N. It is perfectly evident, that these 
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two separated masses belong to one and the same range, a fact witnessed to by 
their external configuration, and the east and west extension of their peninsulas, 
crowned with denticulated peaks and pinnacles. This was the character of the mass 
which rises east of the rocky gateway. Both north and south of that point the 
lake forms bays, though the one to the south does not indeed penetrate very deeply. 
As for the western continuation of this range, we shall encounter it when on our 
way to the Tschargut-tso. 

Eagles were circling round the bare rocky walls and there also rock-pigeons 
were flying about. Ravens were numerous, and, as I have already mentioned, gulls 
and wild-duck at the mouth of the river Jagju-rapga. Thus the avi-fauna of the 
region was exceptionally well represented. There were also great numbers of kulans, 
and they were far less shy than those that we saw on the uninhabited plateaus. Occa- 
sionally too we observed small flocks of orongo antelopes. 

To the south of the broken range stretches a level plain, with an imperceptible 
slope towards the west shore of the lake. This plain is traversed by the river 
Alan-tsangpo, which was then carrying a volume of about 7 cub.m. of perfectly 
limpid water. At the point where we forded it, it was split into two branches, 
each with a hard gravelly bottom. A couple of tents were standing on the left 
bank, close to the mouth of the river in the Selling-tso. From that 
point we beheld to the south-west a chaos of mountains, in which it was not easy 
to make out any sort of arrangement. They appeared to be the outliers and 
ramifications of some bigger central mass rather than offsets of the usual parallel- 
ranges. Between them several glens open out upon the very broad plain which 
skirts the Selling-tso on that side. Two of these are especially large and it will 
be from them that the Alan-tsangpo no doubt derives its chief supplies of water. 
In the S. 85° W. we perceived the end of the latitudinal valley which is situated at 
the southern foot of the range containing the rocky gateway. Probably this valley 
too will make an appreciable contribution to the volume of the river. On the south- 
west horizon rose the great snowy range which we had long had in sight. In that 
direction there appeared to be no possible route by which a camel caravan could 
travel, whereas to the south-east the country was both inviting and excellent for 
marching. 

During the last few days the weather had been very unsettled, sometimes 
warm and sunny, sometimes hail and rain, with a fierce wind from the west. No 
sooner had we got across the river than another storm burst; the entire country was 
enveloped in a thick haze, making it almost as dark as midnight, and the hail and 
rain came down in torrents. In fact we were only able to advance with the help 
of the compass, for not a single glimpse of either mountains or lake was to be 
seen. This again softened the ground, which consisted of blue clay intermingled 
with sand. It became exceedingly treacherous and dangerous, and we were even 
forced to turn back by marshes of great extent. In one or two places, where the 
grazing was good, we obsen^ed nomad tents. Not far from the last of these we 
descended a distinctly marked strand-terrace, situated 2 to 3 km. from the present 
shore of the Selling-tso. At its foot too there were again water-logged marshes 
and several pools with open water, on which vast numbers of wild-geese were 
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disporting themselves; there too were several orongo antelopes. In one or two 
places we saw tame yaks and flocks of sheep; but the grazing on the plains beside 
the lake was not in general particularly good, the only place where the grass was 
at all luxuriant being close beside the marsh. In the vicinity of Camp LXXVII at 
an altitude of 4665 m. or 54 m. above the level of the lake, there was also a 
marshy accumulation of water, and down into it ran all the smaller rainwater brooks 
off the relatively low slopes to the south. The above mentioned littoral marsh how- 
ever lay only one or two meters above the level of the lake and owed its origin 
to freshwater springs. It would require only a very slight elevation of the lake’s 
level to put a considerable proportion of this extensive plain under water. Close to 
the camp we passed on our left a distinct, but detached, butte, of the same appea- 
rance as the mountain-range in which is the rocky gateway that I have spoken of. 
After a short delay in the rain, we again obtained an extensive, and at the 
same time impressive, panorama across the Selling-tso towards the east, for in that 
direction the lake appeared to stretch to an immense distance. The panoramic view 
of the shore-line which I sketched, and herewith append, was taken from a point 
beside the marsh. It was easy to recognise again the pronounced features of the 
country which we had just left behind us, especially the conspicuous rocky gateway 
to the north-west, and the escarpment-range of the broad peninsula. 



CHAPTER III. 


THE NAKTSONG-TSO - EAST AND SOUTH. 


The circumstances under which I travelled through this part of Tibet made 
it impossible for me to gather reliable information. The Tibetans were all the time 
doing their utmost to induce me to turn back, nor was it in any way to their 
interest to give me information. Armed bodies of Tibetan horsemen hung upon the 
skirts of our caravan; but as they took care not to point out to us the best roads, 
we were often forced to make unnecessary detours. Nor are the names which they 
occasionally gave me to be implicitly relied upon. For instance, the mountain-range 
with the rocky gateway was said to be called Jagju, and the promontory to the 
east of the gateway Fsebguk. To the mountainous country south-west of our route 
they gave the name of Bogar-dscharingo, and to the lofty snowy range in the same 
direction the name of Majo-kaivi-dogdsching; while the spur south-west of Camp 
LXXVII was called Tsiding and the isolated mountain-mass to the east of it Danger. 
Farther south there is said to be a large river known as Tschungo-tsangpo, but of 
its existence I had no opportunity to convince myself. That such a river does exist 
cannot be doubted, because the nomads in the camps that we passed spoke of it; but 
I was unable to ascertain whether it empties into the Selling-tso or into the Naktsong- 
tso, or whether it belongs to some other basin still farther south. 

On iith September the Tibetans gave us no better guidance than they had 
done hitherto, and we had to find our way past the Naktsong-tso as best we could. 
First we aimed south east, so as to cross over the low isthmus that separates the 
plain on the west of Selling-tso from the Naktsong-tso. There the altitude was 
4693 m., or only 82 m. above the Selling-tso. About half-way between Camp 
LXXVII and the highest point in that isthmus or ridge there is an old shore- 
rampart, beautifully and regularly formed, curving like a bow and turning its con- 
vex side towards the south-east. This rampart makes a fresh link in the chain of 
older beach-lines that I found still existing on the western shore of the Selling-tso. 
The distance between the nearest point of the present shore-line of the lake and 
the old shore-rampart amounts to 6 km., and demonstrates the extent to which the lake 
has shrunk, and that the shrinkage has taken place relatively recently is evident from 
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the well-preserved condition of the rampart. A few days later on this same narrow 
isthmus between the Selling-tso and the Naktsong-tso I observed no fewer than 
seven similar beach-lines, and with one of them the rampart of which I have been 
speaking is connected. 



Fig. 26. VIEW LOOKING SOUTH FROM THE NORTHERN SHORE OF NAKTSONG-TSO. 

From the isthmus we had a magnificent view towards the east — the Nak- 
tsong-tso with its picturesque girdle of mountains and its expanse of bright blue 
limpid water. At the first glance I could hardly believe but that it was connected 
with the Selling-tso, but as soon as I reached its shore I saw clearly that it was 
another lake. Its water was as fresh as spring-water and contained Algae. The 
question that now faced us was, whether we should go round it by the western 
shore or by the northern. It was evidently the same lake that Bower places south of 
his Garing Cho. But with regard to its shape and its .situation Bower’s map was not 
of the slightest use; for, in the first place, Bower only touched one part of it, and, in 
the second, his map is drawn on far too small a scale, so that from it it is impossible 
to draw any even the broadest inferences. He also was compelled, as I was, to 
turn back on the southern shore of the Selling-tso, and to go back by the way he 
had come, namel)- to the Tschargut-tso. The only thing that his map showed as 
beyond a doubt was that he had travelled between the Selling-tso and the Naktsong- 
tso, notwithstanding that the shape of the latter is distorted to such an extent as 
to be unrecognisable. 

A hurried reconnaissance southwards along the western shore of the lake 
showed that it would not be possible to travel that way with camels, at least not 
without great difficulty and making wade detours. Accordingly we turned back and 
travelled along the northern shore, passing round the beautifully curving bay, which 
swells out northwards tow'ards the Selling-tso, and then kept principally tow'ards the 
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east; but as we faithfully followed the lake-shore, our course was painfully zigzag 
ging. Thus we had on the south the Naktsong-tso and on the north the insignifi- 
cant, and not perfectly regular, mountain-range which stands on the isthmus between 
the two lakes. This range sends out various spurs towards the south, while close to 
the shore there are several more or less free-standing buttes. On the northern 
shore two peninsulas are especially conspicuous; the one to the east is the more 
pronounced, and the mountains that stand upon it compelled us for a short distance 
to travel even south-west; as its continuation to the south-west it has a little hilly 
rocky island. At the head of the bay between the two peninsulas there were a 
couple of lagoons, with good grazing round them. South of the eastern peninsula. 



Fig. 27. ALONG THE NORTHERN SHORE OF NAKTSONG-TSO. 


and tolerably near to the shore, are three or four islands, consisting of soft materials, 
though they reach a considerable height above the lake, in shape resembling loaves 
of bread or dolphins’ backs. They were clothed with thick green grass; in summer 
it is secure from the sheep of the nomads. On the other side of the last island the 
lake appeared to terminate in a very extensive, but beautifully rounded, bay, bounded 
on the south by a mountain-spur that projects westwards and has as its highest 
summits the peaks which I have called and M,,. The shore round the bay was 
hard and excellent for marching on, as it consisted of consolidated gravel a centi- 
meter in diameter, round, polished, and light in colour. At the distance of one or 
two score meters from the water’s edge is an especially beautiful and regularly 
formed shore-rampart, which would seem to owe its existence to the beat of the 
waves and the grinding of the ice. Within this rampart we found, first, a large 
triangular pool, squeezed into the mouth of the glen that opens out between two 
projecting buttresses; then a couple of long, narrow lagoons, to which the rampart 
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itself acts as a dam. We stopped for the night at the head of the bay, quite close to 
the shore, in a locality where there was grazing, and also a nomad encampment. 

Thus by following the shore-line we had made a considerable detour; for we 
found out that the Tibetan cavalry who accompanied us had pursued a more 
northerly route amongst the minor mountains on the isthmus between the two lakes. 
On our way back, as it was now the Tibetans’ interest to show us the best road, 
they guided the caravan by that nearer track and took it through a country that 
was easy, though broken. This was, I have no doubt, the road by which Bower 
travelled, for according to his map he proceeded at some distance from the lake. 
That he was unable to form any idea as to its shape and extent is quite excusable; 



Fig. 28. THE SAME. 


for to see Naktsong-tso from its northern shore only is to be bewildered by the 
picturesque, yet confusing, panorama that it presents, and a mere hasty glance of 
that kind is not sufficient to unriddle its topographical secrets. Indeed I was at this 
time only able to map with any degree of certainty the country in my own imme- 
diate vicinity, that is the contiguous northern shore. But I thought that the lake 
extended very much farther to the south, and was a good deal bigger, than it 
afterwards proved to be. There appeared to be true fjords, like those of the west 
coast of Scandinavia, penetrating to the south and shut in by precipitous cliffs. 
At intervals hilly islands seemed to rise above the bright blue waters, and capes 
projected into the lake from every direction. All this entrancing scenery was quite 
confusing, and made me imagine that the topography of the lake was a good 
deal more complicated than it really is. 

In the south-west immense mountainous masses, capped with perpetual 
snow, towered up above the tops of the nearest ranges. We did not see any 
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glaciers, though possibly there are some in a rudimentary stage. It was not possible 
to arrive at any sure conclusion as to a former glaciation of this region with far- 
reaching glacier-arms, which could have scooped out this lake; at all events I failed 
to discover any traces of it. There were neither striations on the hard rock, nor 
erratic blocks, nor moraines; not even the smallest flattened rampart that could be 
regarded as the remains of an ancient moraine. Nevertheless the bare rocks fre- 
quently showed a tendency to rounded forms, such as might have been produced 
by a progressive glacier-stream. As a rule, the mountains in the vicinity of the 
lake are covered with disintegration products and soft grass-grown earth, and usually 
the bare rock crops out only at the crests and culminating points in the form 



of ridges and steep masses or pinnacles and denticulations, these last showing clearly 
that they were not formed by ice, but, on the contrary, if the region was glaciated, 
must have projected above the icy covering like nnnataks. Now since, as I shall 
show in a special chapter lower down, all the lacustrine regions of Tibet occur in 
close proximity to the loftiest and biggest mountain-ranges, it is impossible to avoid 
the impression, that the origin of these lakes is in some way or other connected 
with the snow and ice which gather on those mountains, and since moreover most 
of these salt lakes are undergoing a process of desiccation, it is a pretty obvious 
inference, that the rainfall must formerly have been far more abundant than it is 
now. Those portions of the mountains which ascend above the limit of perpetual 
snow would then be in a position to give rise to immensely more extensive and 
more prolific yfr«-fields than they are now, and consequently to incomparably greater 
glacier-arms. It is not however necessary to suppose that the entire country was 
under glaciation. Even to-day it is the rarest thing possible to find a mountain- 
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range that is continuously covered with perpetual snow for any considerable distance. 
Even in the Arka-tagh, which carries relatively the heaviest burden of snow^ of all 
the Central Tibetan ranges, glacier-breeding swellings are very rare; they rise only 
here and there at wide intervals, while the crests of those parts of the ranges which 
intervene between these swellings are sometimes even quite free from snow. Nor 
are there in the interior of the plateau any ranges that bear continuous glaciers: 
such glaciated masses as do occur there rise above the plateau like disconnected 
islands. Probably one such glaciated mass was situated in the mountainous tracts 
between the Tschargut-tso and the Naktsong-tso on the one side and the Kiaring-tso 
and Mokju-tso on the other. 



Fig- 3°- burial of one of my servants on the shore of naktsong-tso, camp lxxviii. 


These are the first general impressions suggested by the sight of Naktsong-tso. 
Before I proceed to a more detailed description of the lake’s topography I have 
only one short day’s march to deal with, namely that to the point at which we 
turned back in this short burst to the south. Beyond Camp LXXVIII the country 
was open to the east. The surface rises first towards a very flat threshold, and 
afterwards sinks down to the shore of Selling-tso, which just there is quite close. 
Hence a very considerable part of the Selling-tso stretches out into that quarter 
and according to the maps made by Bower and Littledale, who visited the southern 
and eastern sides of the lake, the Selling-tso is in point of area but little inferior 
to the Tengn-nor, and consequently is the second largest lake of Tibet. On the 
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isthmus there were two small pools, and from our line of march we beheld in the 
Selline-tso a flat, white-deaminor island, situated close to the shore; however, as we 
saw only one-half of it, it may possibly be a peninsula. The range which borders 
the isthmus on the south is likewise broken by a »gateway», with a little threshold 
in it, at an altitude of 4695 m., and through this natural gateway we had to the 
south a fairly open and extensive view — a latitudinal valley, the bordering moun- 
tains of which were at a considerable distance to the south as well as not particu- 
larly high. We passed on our right the two peaks L2 and Mj, which are situated 



Fig. 31. ONE OF THE EMISS.^RIES FROM LHASA. 


on a blunted peninsula that juts out into the Naktsong-tso. The range with the 
»gateway» in it bears a very clo.se resemblance to that beside the Jagju-rapga. 
Its southern face is precipitous. We now travelled south-south-east, without seeing a 
glimpse of either lake, though on the north side of the range these two sheets ot 
water are by a long way the most conspicuous features in the landscape. Camp 
LXXIX was pitched on the west side of a fairly extensive marshy region, where 
the grazing was good; its altitude was 4674 m. At this point I was stopped by 
the Tibetan cavalry and prevented from advancing farther south; and it was from 
this point therefore that I made my real start for the west — for Ladak. 

On 14th September I set off on a three day’s boating excursion on the 
southern and western parts of the Naktsong-tso, and it is to this that I owe the good 
general idea I obtained of the shape and bathymetrical relations of the lake. It 
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took us an hour’s ride towards the west-south-west to reach the lake-side. The 
point at which we struck it was a rather wide bay, lying between the mass 
and the nearest not very accentuated mountain-masses to the south of it. The 
ground consisted of sand and fine gravel and the shore plunges down rather abruptly 




to the deepest basin in the lake. Even yet I did not quite understand the topo- 
graphy of the region. In the south, bearing a couple of degrees to the west, the 
most outstanding feature in the distance was a dome-topped mountain. In the S. 
13° W., where the country appeared to be especially flat, I was led to suppose that 
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there was a river, either entering the lake or issuing from it, but I had no oppor- 
tunity of satisfying myself with regard to this. In the S. 39° W. there was a large 
glen opening upon the lake. In the S. 51° 3 . small rounded rocky island rose 

above the water, and west of the same appeared a large expanse of land which I 
of course took for an island. Between the two, this expanse of land and the island, 
runs a sound, and towards it we directed our course. On the south the scene was 
shut in by a high dominating, snow-capped mountain-range, extending mainly east 
and west. To the N. 68° W. lay the most northerly promontory^ of the large insular- 
looking piece of land; and between the promontory and the N. 53° W. stretched 
one of the biggest of the lake’s large open fjords. From N. 53° W. to N. 46° W. 



Fig. 33. TIBETAX CAVALRY. 


lay the double island which we had previously seen from the northern shore. To 
the north-west and north-north-west runs that part of the northern shore along which 
we travelled in order to reach Camp LXXVIII. Almost every ridge and chain in 
the region, equally whether forming short, broken, detached masses or hanging 
together in more continuous ranges, turns a perpendicular or steep face towards the 
south, whereas the northern slopes are as a rule gentle as well as covered with 
earth. This is especially true of the chains and ridges which rise on the two islands 
that we touched at in the course of the day’s paddle. The rock, which was close- 
grained, rather brittle and crisp, and was possibly limestone {vide the petrographical 
section of this work), dipped 47° towards the N. 43° W. The outcrop therefore 
faced the south-east; consequently the southern side is relatively more exposed to 
weathering. If this predominant form of relief be considered in connection with a 
possible former wide extension of the glaciers which would have their source of 
origin south and south-west of the Naktsong-tso, the natural expectation would be 
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that the southern slopes of the chains I have spoken of would be gentle and long, 
and smoothed and filed by the ice-stream, while the northern slopes, as being on 
the sheltered side, away from the ice-stream, ought to be almost precipitous. This 
rule holds good, for example, for the region of the primitive rocks that were 
glaciated in the Scandinavian peninsula. But I hasten to add, that it would be rash 
to compare the Scandinavian glacial region directly with the Tibetan. The former 
has been thoroughly investigated, especially by Swedish geologists ; it is a particularly 
favourable field for glacial investigations, because the traces of the icy covering are 
to be seen everywhere unimpaired and accessible to the light of day. There is no 
need to travel very far from Stockholm to find the most beautiful examples of 
glacial striations, moraine ridges, and erratic blocks. The abrasive forces of the 
atmosphere have not had much effect in levelling down, at any rate they have not 
succeeded in planing away, the traces of the old ice-covering. But in Tibet the 
conditions are very different. I have already pointed out above, that the results of 
my investigation, with the view to discovering evidences of former glaciation, were 
entirely negative. There do not exist the smallest grounds for believing, that any 
such glaciation ever extended over the whole of the Tibetan highlands, or that its 
plateaus were ever buried under a compact ice-sheet of the same character and 
appearance as that of Greenland. Indeed, if we do allow ourselves to suppose that 
the glaciers which exist in Tibet at the present day are still diminishing, then we 
must also restrict our conception of the former glaciation of the country to its highest 
swellings, that is to say, to the regions in immediate proximity to the crests and 
peaks which still carry perpetual snow and glaciers. It is for this reason that I say 
it would be rash to compare Tibet with Scandinavia, and for precisely the same 
reason the external appearance of the mountains around Naktsong-tso lends no support 
whatever to the supposition, that an ice-stream once flowed from the mountainous 
regions south of the lake. Had an ice-stream of the same extent and thickness as 
that of Scandinavia spread itself out from the south to the north over the interior 
of Tibet, the Naktsong mountains would have their southern slopes flat, rounded, 
and smoothed, while they would be steep and rugged on the north, and this al- 
together independently of the dip of the strata and the strike of the outcrop. But 
if, on the other hand, we confine ourselves to the supposition of purely local 
glacial centres, from which glacier-arms more or less considerable proceeded, then 
there no longer exist grounds for astonishment at the relief forms which the 
Naktsong-tso mountains now exhibit. These mountains are, it is true, of relatively 
insignificant altitude: I estimate that the ranges on the northern shore of the lake 
reach an elevation of 300 m.; the others, both beside the lake and on the islands, 
are still lower. At any rate they are protected, and would have been in even a 
yet higher degree protected formerly, against the supposed ice-stream coming from 
the south-west, for it would only have been able to cover the very lowest mountains, 
for instance those which now form the small islands beside the northern shore! 
These are indeed equally rounded on all sides, a fact which led me to compare 
them to dolphins backs. But the higher mountains were able to offer effective 
and unconquerable resistance to the ice-stream. This is in a particular degree 
true of the most southerly of the parallel ranges which are piled up on the large 
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island. It was this which received the first and strongest impact of the ice-stream, 
causing it to divide east and west round that insurmountable obstacle. Conse- 
quently its southern side is steeper and wilder than that of any other range in 
the neighbourhood. Generally it seems to me, that the fact of the southern 
faces being the steepest may be precisely the effect of the extraordinary force of 
the ice-erosion which attacked them from the south, whereas the northern slopes 
lay on the lee side away from the ice-stream, and thus experienced no pressure 
from it, or at all events a mere trifling pressure. The higher peaks and summits 
of the ranges thus lifted themselves like islands above the ice-stream, which need 
not here have been more than a few score meters thick. All the same the absence 



Fig. 34. THE LOAF-SHAPED ISLAND. 


of all real or unmistakable evidences of glacial action demands that the greatest 
caution must be exercised in drawing conclusions even from the general features 
of relief in this lacustrine region. For even though all glacial evidences have 
been wholly obliterated by the intense weathering and denudation which are now 
going on, it is fair to infer, that the forms which these mountains now exhibit 
have to no slight extent been occasioned by the weathering and denudation which 
have taken place since the glacier-arms receded, and became confined to the 
exceedingly small areas that they now occupy. 

Meanwhile we steered at first diagonally across one of the largest basins into 
which the lake is divided, and towards the north-western extremity (S. 51° W.) of 
the little loaf-shaped island. This time the trip was favoured by glorious weather, 
the lake was almost like a mirror, and it was only now and then that its surface, 
on which there was a wonderful play of colour, was slightly ruffled. Thus there 
was nothing to prevent or impede my soundings or measurements of velocity. 
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Moreover I was able to sketch the contours of some of the surrounding mountains, 
namely those shown on one of the accompanying plates. The following are the 
soundings I successively took — 2.10, 11.90, 12.70, 11.73, n-so; 11-36, 12.25, 12.22, 

and 5.70, the last quite close to the north-western extremity of the island. From 
the shape of the basin and the contours of the neighbouring mountains I gathered 
the impression, that it was a relatively shallow part of the Naktsong-tso which we 
had crossed. To the south of our route was a shallow quarter, while north-west 
of it the lake-bottom probably sinks down to the greatest depths. 

At the point where we landed we found a slab of stone set up on end, 
crowning a rocky headland that plunges steeply down into the lake. South of that 
is a little bay, with a flat strip of shore, bearing thick and luxuriant grass, plainly 
enough at that season inaccessible to the flocks of the nomads. We climbed to 

the top of the highest point (c. 50 to 60 m.) of the little rocky island where it 

rises sheer from the water’s edge, and found on it three heaps of stones piled up. 

As the Tibetans possess nothing that in any way resembles a boat, these heaps of 

stones prove, as do also the large quantities of droppings of yaks, horses, and 
sheep, that the island is visited in winter, the means of access being the very thick, 
strong sheet of ice with which the lake is I dare say for five months covered. 
The island is crescentic in shape, convex towards the south-west, and on almost 
every side its rocky walls plunge sheer down into the lake. The only living crea- 
tures we found on it were pigeons and midges. 

From the top of this little rocky island we obtained an especially excellent 
view all round us; the whole country to the south lay spread out like a map. On 
that side the boundary of the lake stood out sharply and distinctly. The Naktsong- 
tso now turned out to be a good deal smaller than I had supposed it to be when 
I first saw it from the northern shore. From that side the view south had appeared 
to stretch to iefinity; this was due to the refraction of the atmosphere close to the 
surface of the earth, the whole of the plain on the southern side of the lake being 
swallowed up in its diquid* vibrations, the effect being an apparent prolongation of 
the lake all the way to the foot of the southern mountains. Even whilst we were 
still paddling on the water this southern range had appeared to rise directly out of 
the lake. Owing to these optical illusions you can never trust your first impression 
of these sheets of water. The only way to get a reliable map of their outline is 
either by riding all round them or by examining them by boat. The little rocky 
island on the summit of which we stood lies only a couple of kilometers from the 
southern shore, and the space that intervenes between the lake-shore and the foot 
of the southern range is occupied by an extensive plain, exceedingly flat, and dotted 
all over with an enormous number of small lakes, pools, and marshes. This low, 
marshy ground also makes the shore next the lake very boggy and irregular. The 
greenness of the surface and the numerous herds of yaks and horses, and flocks of 
sheep, served to show that the grazing was good. We also counted eight nomad 
tents and two white cubical houses of stone, possibly small local temples. To the 
south was a well-marked glen-opening, with a small stream flowing out of it. Under 
ordinary circumstances one would not have doubted a moment as to the destination 
of this river; it would of course have been a mountain-stream destined to terminate 
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in the lake. But, seeing that the Naktsong-tso is perfectly fresh, and that one looks 
in vain for any sort of beach-line or marks of the lake ever having risen to a 
higher level, the lake must clearly possess an effluent of some kind. The most 
natural thing would be for that effluent to run into the Selling-tso, which is not 
only lower, but lies quite close to the Naktsong-tso. But no such effluent exists, 
at all events I came across none whilst making my way to Camp LXXIX; nor 
has Bower, who followed the whole of the southern shore of the Selling-tso, indi- 
cated that he found any connection between the two lakes either. There remains 
therefore the possibility that the Naktsong-tso discharges its waters to the south 
through a transverse glen that pierces the southern range and empties into some 
salt lake situated a good deal farther to the south. If that is the case, one would 
be inclined to suspect that the glen which I have mentioned is that by which the 
lake discharges. Unfortunately I was not able to solve this problem, not being 
able to do what I liked owing to the jealous watchfulness of the Tibetans. This 
question can only be solved by an examination of the country between the Selling- 
tso and the Kiaring-tso. It is, I admit, improbable that an efferent stream should 
be sufficiently powerful to force its way through the entire mountain-range which 
forms the dividing-wall between the latitudinal valley that contains the lakes 
Selling, Naktsong, and Tschargut, etc. and that in which are situated the Kiaring- 
tso and several others; but it is possible that there may be a small salt lake 
immediately south of the Naktsong-tso, and in its basin the surplus waters of the 
Naktsong-tso will evaporate. There is yet another possibility, namely that the 
Naktsong-tso may be connected with the Selling-tso by a subterranean stream 
running north and this is the most probable of all. 

The whole of the southern part of the Naktsong-tso is very shallow. The 
2 -meter curve runs a long way out from land; in fact, the lake-bottom forms on 
that side the continuation of the flat shore-plain which slopes imperceptibly towards 
the north. The colour of the water also was there more irregular, and exhibited 
a greater variety of shades, being dark green — underneath I suspect there were 

Algae — yellow, or a light dirty green — there I inferred the presence of sand, 

mud, and gravel. In the S. 70° E. there is a smaller lake of triangular shape, 
lying only a score of meters or so from the shore of the Naktsong-tso, and its 

colour showed that it was very shallow. In the S. 13° E. rose the vast domed, 

snowy peak which is the dominating feature of the entire region. Westwards our 
view of this archipelagic scene was cut off by three ridges, modelled in bold relief, 
and each terminating eastwards in a promontory or projecting rocky headland. 
The headland of the ridge farthest north screened the northern shore of the island, 
or rather I ought to say peninsula, for it makes the Naktsong-tso closely resemble 
in shape the lake of Jamdok-tso south of Lhasa. The southernmost ridge does 
not, properly speaking, form a headland, but immediately south of it a long, narrow 
»pien projects towards the south-east, lifting itself hardly at all above the surface 
of the water, and terminating in a pointed cape, which was then crowded with flocks 
of gulls. From the opposite, southern shore a similar cape projects towards the 
north-west, so that the two between them cause the lake to contract to a relatively 
narrow sound, the depth in which in its shallowest part did not reach two meters. 
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Hence a drop of i V2 meters in the level of the lake would unite the island with 
the mainland by means of an extremely flat tongue of land like that which the next 
day raised an easily surmountable obstacle in our path.- It seemed to me, that 
generally throughout the whole of the southern part of the lake the depth nowhere 
reached 3m. 

Leaving the rocky island, we continued southwards to the tips of the »pier», 
sounding on the way depths of 2.61 and 2.30 m. After that our direction was 
S. 80° W., with insignificant deviations, until we reached our camp for the night. 
Immediately west of the pier the depth was 2 m., then 1.46 m. in the shallowest 
part of the sound, and finally 2.25, 2.10, 2.28, 2.15, 2.24, and 1.67 m. Here the 



Fig. 35. SOUTHERN SHORE OF THE BIG ISLAND. 


2-meter bathymetrical curve runs at no inconsiderable distance from the northern 
shore, a thing I did not expect, for the cliffs in that quarter present a perpendicular 
face towards the south. In fact, they rise like a cyclopean wall, built up of blocks 
of stone of immense size, with big black eroded fissures gaping in them at inter- 
vals. Generally there is a very narrow strip of shore, along which it is possible 
to advance; but in some places the cliffs plunge sheer down into the water. 
Nevertheless the lake is everywhere so shallow that you could easily get round 
them by wading. The bottom consisted of ooze, which came whirling up in black 
flocculent masses whenever the paddle touched it. The depth along our route 
amounted, as I have said, to rather more than 2 m., and this depth remained con- 
stant the whole way. To the south of our route it was scarcely any deeper, but 
rather shallower; for one would naturally expect the lowest part of the depression 
to lie directly under the precipitous mountain-wall and not next to the plain, 
apparently quite level, that stretches down to the southern shore. 
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The part of the lake with which I am now dealing forms a clearly marked 
and separate basin. Its western boundary is, as we shall soon find, very sharply 
defined, while the eastern boundary coincides with the narrow sound between the 
two projecting pier-like promontories. At its widest part the basin probably measures 
5 km. across, unless this estimate is exaggerated by reason of the atmospheric 
refraction. Towards the west however the basin rapidly contracts to a breadth of 
I km., and finally is not more than 350 m. across. 



Fig. 36. THE SAME. 


The wide insular country' which we had all the way on our right hand is 
traversed, as I have said, by three medium-sized ranges, rising to a few hundred 
meters in height. We have already seen how they terminate eastwards in three head- 
lands jutting out into the lake; the continuation of our trip revealed their western 
terminations. The first range, the one farthest south, is fairly short, and at its 
termination a low tongue of sediment juts out from a slight incurving of the shore. 
A precisely similar, but somewhat narrower, headland projects from the same shore 
about midway along the southern range. Both promontories point towards the east- 
north-east, parallel with the shore-line. Thus the former one, that at the sound, 
bends towards the east. This cannot be due to pure chance, but must be an effect 
— as the sedimentary capes are in the north Tibetan lakes — of the prevailing 
wind; which thus appears to come from the west or possibly the south-west, and 
gives rise to a current along the southern shore of the great island, forcing the solid 
sediment to deposit itself in the manner described above. Where this sediment 
comes from was at first inexplicable, for the water of the lake was as bright as 
crystal, as if it issued out of the purest spring; but it does not require much 
reflection to trace the source of its origin. Consider first the westernmost of the 
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three promontories; we see that it lies immediately east of the point where the 
western half of the latitudinal valley between the southern and the middle range 
reaches the lake. During the violent rains which fall in this region in the summer 
there flows down this valley a not inconsiderable stream, formed by the confluence 
of the numerous small torrents which issue out of the short, steep side-glens that 
seam the mountain-sides. Vast quantities of fine, powdery, disintegrated material are 
in this way carried down to the lake, and are mostly swept eastwards by the current 
along the shore, and this settles gradually against one or other of the pier-like 
headlands, thus constantly lengthening them. Now let us consider the middle 
promontory; it is formed principally in the same way, the only difference being 
that in this case there is no main valley to gather up the torrents from the 
small side-glens, but each torrent pours its sediment-laden water directly into the 
lake. There the sediment is caught by the current spoken of above and deposited 
against the middle headland, which is smaller, and narrow, in consequence of the 
drainage-area by which it is fed being less extensive. But it is more difficult to 
explain why the eastern promontory should be the largest, because the drainage- 
area upon which it draws is the smallest. Possibly the cause is to be sought partly 
in the configuration of the lake-bottom: that is to say the lake is just in this part 
rather shallower than it is farther west. At all events it is very unusual to find 
flat mud peninsulas at the foot of a range that plunges almost vertically down into 
a lake. The primary condition of their origin is of course the shallowness of the 
lake. There appeared to be small promontories also along the southern shore. 

After passing the third promontory and casting a glance up the latitudinal 
valley between the middle range and the western range, we continued our trip 
towards the west, skirting the southern foot of the middle range. The strip of shore 
was somewhat broader than before, and the grass on it was so excellent and so 
untouched, that I concluded it was inaccessible to the flocks of the Tibetans, 
especially as these were now grazing in other parts of the great island. Very 
likely impassable mountains also cut off access to it from the landside. There 
were, it is true, animal droppings, proving that that quarter of the island is indeed 
visited; but they will be left in the winter, when the flocks can easily be driven 
across the ice from the south. 

The middle range, which is in general higher and wilder than the southern 
range, terminates at its western end in a tapering, perpendicular, and rather large 
rocky gateway, and below it, on the actual shore-line, rise a couple of small isolated 
rocky pinnacles. By this the lake had shrunk to a sound only 350 m. broad, and 
over on its opposite or western side the middle range is continued in another range, 
which however we only saw foreshortened. Its eastern end forms a great rocky 
mass, wild and rugged, with steep, bare, fantastic flanks, which plunge down sheer 
into the lake without the smallest strip of shore at their foot. From that point the 
southern shore was seen to extend towards the S. 37° E. At the southern foot of 
the rocky mass was a solitary stone hut, then uninhabited. Somewhat nearer 
towards the south rises a small detached butte. The wide, marshy plain on the 
south of the lake appeared to continue a fairly long way towards the west, merging 
into a latitudinal valley.' In this we should, I have no doubt, have found a con- 
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venient track; for although the ground is at the same time broken, and offsets and 
spurs jut out from the neighbouring mountains, I dare say there exist easy passes 
across them. In the S. 25° W. we observed a glen out of which issued a water- 
course running down into the lake. 




Fig. 37. VIEWS FROM THE NARROW PASSAGE IN THE NAKTSONG-TSO. 


Camp LXXX was made on the shore of the large island in a very unusua. 
sort of locality, in that there runs out from it into the lake a pier-like promontory, 
or tongue of land, a hundred meters long, with a mean breadth of 10 m., and 
lifting itself i m. above the surface of the lake. This is formed of the same fine 
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sedimentary matter as the similar promontories already described; but in contra- 
distinction to them this is grass-grown and possesses some small pools, which 
during the night became coated with a thin sheet of ice. The shore, from which 
the promontory projects, is cut off abruptly and reaches i m. in elevation, while 




Fig- 38- VIEWS FROM THE NARROW PASSAGE IN THE NAKTSONG-TSO. 


on the top It is covered with luxuriant grass. The promontory juts out from the 
shore at right angles and thus lies athwart the sound, which would be entirely 
blocked by It were it not that close in at the foot of the perpendicular cliff on 
the opposite shore there is a sound of open water, 30 m. across and 1.3 m. deep. 


0 FROM CENTRAL TIBET TO LADAK. 

in which we detected a gentle current. It was not easy to account for the presence 
of this narrow tongue of sedimentary matter, for there seemed to be no reason at 
all why it should have originated in this sound. Possibly we might look upon it 
as a continuation, or the termination, of a branch of the third of the ranges 
on the island, although it does not indeed consist of hard rock, in fact it does not 
even consist of gravel. But its shape is altogether antagonistic to any such suppo 
sition; for its upper surface is perfectly level and its shores abrupt, not sloping 
gently down tow9,rds the lake. Moreover its breadth remains uniform throughout; 
nor does it exhibit any irregularities such as would suggest a former hilly ridge. 
The explanation which seemed to me to be the most likely, and on account of the 



Fig. jg. VIEW FROM THE NARROW PASSAGE IN THE NAKTSONG-TSO. 


relief of the immediate surroundings the most plausible, is this: that we have here 
at length a trace of a former moraine ridge, that has been left by an ice-stream 
which once flowed down through this sound. To this question I will however return 
after describing the rest of the sound. This regularly formed tongue of land does 
not, it is true, directly resemble an ordinaiy^ moraine, but almost seems like the 
work of human hands; but that may be a pure coincidence. Its summit may have 
been flattened by aqueous agency at a time when the lake-level stood a meter or 
a meter and a half higher than it does now. And equally whether the lake is 
drained by an underground channel or by some river connection that I did not see, 
it is but natural, and what might be expected, that its level should drop in 
consequence of the continuous erosion in the efferent channel, the effect being to 
bring the old moraine ridge above the water and expose it to the light of day. 
When the water covered it, its surface would be smoothed by the beat of the 
waves, but except for that the moraine would be protected against disintegration 
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and the levelling influence of the atmospheric agencies, which have unquestionably 
destroyed innumerable moraines and other glacial traces that in this region were 
directly exposed to their effects. I have already pointed out, that this pier-like 
projection is a formation of quite a different character from those I have mentioned 
above; and there is no reason why we may not suppose, that several similar 
moraine ridges are still hidden under the waters of the Naktsong-tso, in which case 
they will not come to light until the lake has dropped still further. The material 
of which our pier-like projection is built up does not admit of any sufficiently 
trustworthy inferences being drawn from it. The circumstances under which I visited 
this part of Tibet prevented me from instituting a thorough and desirable investiga- 
tion into this matter. If my theory is correct, one would expect to find that the 
pier consists in the main of moraine gravel; and it is very probable, that it does 
for the most part consist of such; but it has subsequently, through the binding and 
arresting power of the grass, become sheeted with drift-dust, which has gathered 
there in the dry season. Anyway the only conclusion at which I was able to 
arrive is, that we really have here an old moraine, modified in a secondary degree 
by extraneous accidental circumstances. 

September 15 th. Never have I been more charmed and fascinated by the 
beauties of a scene and the wild picturesqueness of nature than I was by those 
which I witnessed in the course of this day. When you are the first to find your way 
through a watery labyrinth such as that of the Naktsong-tso, and have not the 
slightest guidance from either map or native, you are kept all the time in a state 
of expectation. I asked myself again and again, how long this narrow channel was 
to continue, and whether the land which we had on our right hand really was an 
island, for if it turned out to be a peninsula, we should have to paddle all the 
way back again. A little later on we discovered on it two tents, with half a dozen 
people about them, as well as a troop of horses and a herd of yaks; this seemed 
to point to its being a peninsula, otherwise these people and their animals could 
not have reached it from the mainland. We ascertained subsequently, that it really 
is something intermediate between an island and a peninsula. 

It was a still and beautiful morning; at 8 a.m., after a slight frost during the 
night, the thermometer stod at fi- 4.1°, while the water at the same time registered 
8.2°. In this shallow, sheltered sound it may well be believed, that the winter ice 
reaches a considerable thickness. The nomads would therefore be able to take 
short cuts across the lake, and the heaps of stones and *sign-posts» on the little 
rocky island prove that they actually do so. 

On the inside of the pier-like projection, at the root of which we were 
encamped, is the opening of the narrow passage which we had to follow for 
hours. On our right we had a short mountain-range, running towards the south- 
west, and consequently parallel with the sound; in fact, it might well pass for an 
offshoot of the middle of the three ranges that I have mentioned above. But in this 
respect there is a great difference between the eastern and western shores of the island. 

W hereas on the east we had seen only three ranges, terminating in three promontories 

on the west we passed no less than eight forks of the mountains, though those to 
the north were less distinctly separated from one another than those to the south. 
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Of the three ranges on the island, it was only the two to the south which 
could be distinctly followed for their entire distance: from the route that we 
pursued their direction was in the main towards the S. 8o° W. But we were not 
able to identify the westward continuation of the northernmost of the three ranges; 
to do this satisfactorily would have necessitated our crossing over the island. It is 
possible that, strictly speaking, this insular orographical system consists in the south 
of two actual ranges running continuously parallel with one another, but that its 
northern part forms more properly a mountain knot, from which ramifications and 
ofifshoots stretch east and west. 

Our long watery highway is divided by projecting headlands into a succession 
of oblong, elliptical basins, and their depths prove that they actually are indepen- 
dent basins clearly separated from one another. The first of these is how- 
ever so far different from all the rest that it is entirely embraced within steep, 
wild cliffs a couple of hundred meters in altitude, though generally there is a narrow, 
flat, strip of shore at their foot. The mountain-range on the east side of the 
sound makes a bend towards the west and is then cleft by the sound itself, and 
just at that point we found the contraction between two basins. Thus that part of 
the range which lies over on the west side of the sound forms a tolerably detached 
part of the system and culminates in several small peaks. Both north and south 
of it broad glens open upon the sound. In the next three basins, going north, it 
was quite evident that our sound was crossed slantwise by the ramifications of the 
mountains abutting upon it. The second basin is bordered on the north by two 
rocky headlands that approach one another. The third basin is demarcated on the 
north by only one promontory, jutting out from the left side. The reason there is 
no corresponding headland on the right is, that there is there a broad, open valley 
between two parallel ranges, with a latitudinal valley pass between them. The last 
basin is the largest of all and is bounded on the north by a broken ridge. South 
of the western half of this ridge lies a more open valley, similar in appearance to that 
on the east side. These two valleys may in fact be regarded as mutual continua- 
tions one of the other, and together they form one and the same latitudinal valley. 



CHAPTER IV. 


THE NAKTSONG-TSO, ITS SOUND, AND ITS 
WESTERN HALF. 


Broadly speaking this country may be characterized in the following way. A 
number of mountain-ranges, stretching more or less faithfully east and west and 
running parallel to one another, rise from what is on the whole a flat region. These 
ranges are successively pierced by a natural waterway or sound, running from north- 
west to south-east, and consequently cutting them at right angles, or rather diagon- 
ally. From its beginning at the moraine projection to its termination in the north- 
west this sound is 8.3 km. long, and has a mean breadth of 0.8 km., the maximum 
being i.i km, and the minimum 0.5 km. The ranges on the west side of the 
sound form the immediate continuations of the ranges on the island; in other words, 
the sound cleaves its way through these ranges in a succession of gigantic rocky 
»gateways». At the first promontory on the left, where the hard rock descends directly 
into the water, the dip of the strata was 37° S., but generally the dip appeared 
to be towards the north. The rock in question was a close-grained, brittle species, 
resembling hdllejlinta; for a detailed description, see the Geological section. So 
far as I was able to observe in such a hurried trip as this I am describing, the dip 
of the strata on both sides of the sound was precisely the same, and there was 
nothing to suggest that any subsidence of the earth’s crust, or Grabenversenkung, 
has ever occurred there. A study of The Great Ice Age, which I had with me, 
convinced me, that this formation was almost in every detail identical with the »rock 
basins* of Scotland, which James Geikie describes in such a masterly way. I had 
already suspected that the pier-like projection which we encountered at the entrance 
to the sound is an old moraine; and the farther we advanced up the sound, the more 
forcibly was the idea borne in upon me, that this elongated trough must have been 
hollowed out by glacier ice, and that the peculiar, capricious, and fantastic scenery 
which stretched before us could only have been produced by the erosive action of 
an ice-stream. My trip was only a preliminary reconnaissance, a pioneer trip; 
consequently I am not in a position to give any exact arithmetical data, nor do I 
consider, that I am warranted in speaking with any degree of certainty on the 
matter. In a later chapter I propose to take a general survey of the lakes of 
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Tibet; for the present therefore I will confine myself to certain observations which I 
made in this the most westerly part of the Naktsong-tso. I was not able to discover 
there, any more than previously, unambiguous, well-preserved traces of glacial action, 
of the same kind as those in Scotland or Scandinavia. But in respect both of the 
forms of the scenery and of its general characteristics this sound bears a close and 
remarkable resemblance to a North European fjord, and upon looking up it, ahead, 
it was easy to imagine ourselves actually paddling on such a fjord. In each fresh 
basin the further view was impeded by the next relatively narrow constriction; but 
after proceeding a couple of kilometers or so, a fresh panorama opened out before 
us, after the »fjord» had made but a slight inclination to the one side or the other. 
The garlanded or festoon-like arrangement of the shore, as it sweeps in regular 
curves from headland to headland, is illustrated in the accompanying little sketch- 
map. Upon considering the bathymetrical relations in the fjord, we notice first, 
that these are particularly uniform and similar in the three basins which lie farthest 
south, where the depth runs about 3 ‘,'2 m., and nowhere reaches 4 m. The bathy- 
metrical curves for 2 and 3 m., which are shown on the map, are the best proof 
of the statement, that the sound really is divided into a number of separate basins, 
and that each such basin is bounded by a more or less projecting promontory-. The 
basin farthest north is the greatest in respect both of length and of breadth, and it 
is also the deepest. 

If now we compare these basins one with another, and number them I, II, 
III, IV, and V from north-west to south-east, the last designating the last expansion 
of the lake south-east of the moraine-ridge, we discover a certain uniformity, which 
renders the existence of former glacial activity in a high degree probable; in fact, 
it warrants us in assuming that this long narrow fjord-like furrow was hollowed out 
by an ice-stream, which however has left no other traces of its presence except, first, 
a couple of hollow grottoes, situated in the southern face of the most northerly 
range, about fifty meters or so above the existing water-level, and secondly the 
moraine ridge or pier which I have already mentioned. On the other hand a hole 
piercing right through the summit of the western range over against our Camp 
LXXX, as well as a block of stone, measuring about a couple of cubic meters, 
that lay on the shore of basin No. I, were clearly the results of weathering. But 
I failed to discover glacial striations here, any more than I discovered them else- 
where in those parts of Tibet that I visited; still their absence does not in any way 
warrant us, as I have pointed out above, in doubting the former existence of glaciers, 
because we have to bear in mind the great effects that can be produced by 
weathering. 

Proceeding from north-west to south-east, the first four basins grow successively 
narrower, and that in a very regular way, while the depth decreases, though less 
regularly, in the same direction. No. I is three or four times deeper than the other 
basins. Its maximum amounted to 11.68 m., and the ellipse which represents its 10 
meter curve lies in its north-western part. From its deepest point the bottom rises 
slowly towards the south-east, till it reaches the 2 -meter curve in the vicinity of 
the promontory that bounds the basin on the south-east. From that promontory a 
subaqueous bank or ridge clearly runs towards the north-east, and on it the depth 
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possibly does not reach 2 m., although on my map I have assumed that it does. 
If we proceed north-west from the deepest point, 11.68 m., we find that the bottom 
of the basin rises much more steeply. Here however I observed an especially 
interesting and instructive irregularity in the relief of the bottom, in that a long, 
narrow ridge juts out at right angles to the north-eastern shore, and consequently 
runs diagonally across the basin; on this the depth is only 3 m. To the north-west 
of it the depth is again 5 to 6 m., until the bottom slopes regularly up to the 
shore. The ridge or threshold in question is thus a formation of precisely the same 
kind as the moraine ridge at Camp LXXX, the only difference being that the 
former still lies 3 m. under the surface; and this I suppose was once true of the 
moraine ridge. This at least is the only way in which I am able to explain its 
level top, otherwise difficult to account, for. Still, notwithstanding the great transpa- 
rency of the water, it was not easy to determine how far this ridge really is to be 
regarded as a moraine formation, or whether it is not merely the subaqueous con- 
tinuation of a mountain-spur; for in point of fact it does occupy the position of the 
immediate continuation of such a spur. If it really is only the latter, it will of course 
consist of hard rock, which has possessed sufficient power of resistance to withstand 
thus far the pressure and friction of the ice. It does not appear to extend all the 
way across the basin, for on the firm ground on the opposite side there is not the 
slightest swelling of the surface indicative of a south-western continuation. 

In basin No. II the maximum depth was only 3.15 m., and south-east of that 
I obtained a sounding of 3.05 m. In this basin also the isobathic curves lie nearer 
together in the north-west and farther apart in the south-east. From basin No, III 
basin No. II is separated by a very distinct construction, formed by two blunted 
headlands. Between these there is also a cross-threshold, which of course has nothing 
whatever to do with moraine formations, but is simply the subaqueous connection 
between the two promontories that jut out east and west of the sound, and which, 
it is quite evident, belonged originally to the same continuous range. 

Basin No. Ill reaches a maximum depth of 3.42 m., and this occurs towards 
the south-east, though towards the north-west I measured a depth of 3.34 m. This 
exception to the rule which I have pointed out may however be only apparent, for 
the line of our skiff’s passage did not run symmetrically in relation to the shape 
"of the ba.sin. This basin is a good deal more contracted in width than No. II. 

The maximum depth in basin No. IV is precisely the same as in the preceding 
basin, namely 3.42 m., but it occurs in the extreme north-west of the basin; from th^ 
point the bottom ascends gently towards the south-east, for our successive soundings 
were 3.0, 2.1, and 1.3 m. This basin is the narrowest of all. On the north-west 
it is bounded by a narrow, shallow passage, to the south-east of the moraine-ridge, 
which of course forms a far more sharply defined boundary than any in the foregoing 
basins. South-east of the »pier» the lake swells out into basin No. V, and in pro- 
portion as it does so the basin grows broad and flat. 

In fig. 40 I reproduce a profile drawn through these basins along the line of 
our route. The vertical scale is purposely made ten times greater than the true 
^ale. From this it is obvious how the sound shallows towards the south-east. 
Ihis waterway or chain of basins which I have just described bears indisputably a 
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great resemblance to the fjords of Northern Europe and the lakes of Scotland. 
Although we do not possess irrefragable proof of it, I nevertheless venture to believe, 
that this peculiar passage-way, cut through the mountains, was formed by an ancient 
glacier arm, which came from the west and flowed towards the south-east. Seen 
in profile this glacier arm would have tapered away towards its terminal point, as all 
other glaciers do, and its surface will have drooped exceedingly slowly towards the 
south-east, but at the same time its bed or floor will have risen even more slowly 
in the same direction. This latter circumstance would depend upon the well-known 
fact, that the force of the glacial erosion would decrease with the thickness of the 
ice, so that the part of its bed in which the ice-stream was most developed, that is 
basin No. I, became the most deeply hollowed out. In consequence of the progres- 
sively greater amount of melting that would take place in the ice-stream as it ad- 
vanced south-eastwards, it would decrease in thickness in a perfectly regular and 
uniform way, and this is clearly shown in the shape of the entire fjord. The mountain- 
mass which plunged vertically, or nearly vertically, down into the water directly 
opposite to Camp LXXX, seems to betray that for a long time the pressure of the 
ice-stream against it must have been especially severe. Under these circumstances 
one would indeed expect to find the sound descend to a considerable depth close 
in at the foot of the precipice; against this however is to be set the circumstance, 
that during the time the ice was retreating, the relief of the lake-bottom will have 
undergone a good many secondary alterations. And the existence of the sharply 
defined »pier», which I have suggested is the remainder of an old terminal mo- 
raine, is a direct proof that changes of that character did take place in exactly 
this locality. For a relatively long period this formed the end of the glacier, so 
that it had time not only to fill up any deep pit there may have been at the foot 
of the precipice, but also to build up a terminal moraine, which we now see projecting 
above the existing surface of the lake. 

O 
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Fig. 40. VERTICAL SECTION OF THE NARROW SOUND OF N AKTSONG-TSO. 


For its north-western boundary basin No. I has firm ground, though it is 
ground which, even when seen at a distance, shows that it is of a very different 
consistency from that which we had hitherto encountered round this lake. The pas- 
sage between the mountain walls on both sides is there blocked by fine yellow 
sediment or mud, resting upon blue clay of a similar soft character; sometimes these 
formations change places and the blue clay comes to the top. This deposit of 
sediment is exceedingly flat and level, and rises only the merest shade above 
the water. Close to the water s edge it was saturated with moisture, and we 
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sank into it a foot deep; but a little way from the water’s edge it was dry and 
hard, and bore a sprinkling of thin grass. From the shape and consistency of 
this belt of sedimentary matter, it is hardly possible to err as to the manner of 
its origination. At the foot of each mountain-wall, both that on the north and that 
on the south, a long narrow bay runs towards the north-west; while between 
them comes a third, very much narrower. It was into this last that we drove 
our skiff. It soon ended at a point, and its upper part was excessively shallow. 
The bottom consisted entirely of mud and clay. However, it was easy to see 
that this formation was the deltaic arm of a river, which had laid down vast de- 
posits of sediment, and these send out two long pier-like projections, flush with 
the surface of the water, and terminating in the south-east in a couple of points 
that block the mouth of the river. I have already called attention to the extremely 
peculiar shape of the Naktsong-tso: it resembles a ring of water surrounding a large 
island placed excentrically in its south-western part. All the way from the moraine- 
ridge at Camp LXXX we have found the lake to consist of a narrow water-way, 
slightly increasing in breadth however towards the north-west. But here, in the 
western part of the lake, immediately north-west of basin No. I, the watery ring is 
interrupted by a river that enters it from the west and forms a delta reaching right 
across it. From the route I was following I was only able to observe this deltaic 
region from the distance, though, had time permitted, it would well have repaid a 
thorough examination. 

o 

My observations as to the distribution of the water and the characteristics of 
the river amount to this. The little branch of the stream that is inclosed between the 
mud »piers», the one into which we drove our skiff, terminates, as I have said, in a 
point, and is thus cut off and dead, being in fact now nothing more than a bay of 
the lake, which has penetrated into an abandoned eroded bed. In the line of its 
continuation towards the N. 78° W. we perceived evidences of water. This showed, 
that this branch had been fed by a far bigger branch, and after a tramp of barely 
400 m. across the deltaic mud we reached the right bank of the latter. It was 
however cut off and isolated from its fellow, although full of very muddy water, 
with a mean depth of i to 2 m. It formed a sharply defined channel, about 10 to 
15 m. broad, and was crowded with Algae and sea-weed. The water was however 
perfectly motionless: we were unable to detect even the slightest sign of a current. 
It was indeed at first surprising to find, that the water in a stationary, cut- 
off branch such as this was muddy; but the cause was I dare say the great number 
of wild-geese, wild-duck, and gulls that we observed swimming and diving on it, 
making no end of a quacking and screaming; it is no doubt they that stir up the 
mud at the bottom, as they hunt about amongst the Algae. 

The mouth by which the river actually discharges at the present time lay 
some distance west of my route, and reaches the lake by two principal arms, and 
off them are a number of very low mud-islands and mud-banks. The amount of 
water in this river was at that time insignificant, only a couple of cubic meters at 
the most, so far at least as I was able to estimate it at a distance. Now it is per- 
fectly self-evident, that the two detached branches farther east are either definitively 
cut off and abandoned, or are only used when the river rises exceptionally high. 
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Launching our skiff again on the branch that I have mentioned, we paddled north, the 
river winding but little. In its lower part it is joined from the left by a tributary, 
which likewise issues from the actually existing principal stream, although accidentally 
cut off from it. At length our deltaic arm widened out and entered the extreme 
western part of the Naktsong-tso ; which part again forms an independent basin, 
though of no great extent. Along the line by which we crossed it it was very 
shallow. At first the depth was barely half a meter, and we were surrounded on 
all sides by long mud-banks and peninsulas and promontories lifting themselves only 
one or two decimeters above the surface of the water, and all pointing towards the 
north-east. Beyond them followed a number of islands and islets of a similar character. 
The circumstance that they were all grass-grown, as was the actual channel, rendered 
it probable that the eastern river-arm had not been used at all recently; for had it 
been, the vegetation would not have been able to establish itself, but would repe- 
atedly have been covered with fresh deposits of mud. I'his however is not true of 
the first deltaic arm into which we penetrated from basin No. I. It was destitute 
of plant-life, no vegetation having succeeded in establishing itself there; hence it 
would appear to have been used at a later date than the deltaic arm that discharges 
towards the north. Outside the last-named, between the peninsulas and the mud- 
banks, we were able to trace distinctly a deeper channel, having at first the mean 
depth stated above, namely ’A m., though this subsequently increased to 0.65, 0.91, 
and 1. 00 m. Close to the sides of this deeper channel the stream was so shallow 
that our light skiff was quite unable to make her way. This channel, which we 
were able to follow a pretty long way out into the lake, proves however, not only 
that the now abandoned eastern branch formerly possessed a not inconsiderable 
erosive power, but that it cannot be ver)- long since it ceased to function, otherwise 
the lake-bottom outside its mouth would have been levelled up by the beat of the 
waves, the movement of the current, and the deposition of sediment. Two facts 
are undoubtedly true, namely that the river is heavily charged with sediment and 
that the delta is growing. It is not so very long since the peninsula, with the many 
east-west ranges of mountains on it, really was an island, entirely surrounded on 
every side by water. That part of the lake which lies immediately west of it was 
no doubt at first relatively deep, for towards the south we still find a depth of 11.68 
m., while farther north it goes down to 19 m. But the intervening section of this 
part of the lake has on the contrary become increasingly filled up with sediment, 
which has been carried down and deposited by the river that comes from the west. 
Originally the river emptied into the lake through its western side; its latitudinal 
valley still opens out there between two parallel ranges. Gradually a delta grew 
up, stretching its mud-flats north-east, east, and south-east. This delta then spread 
out more and more towards the east, gradually contracting the open waterway (the 
sound), until at last the most easterly, most advanced part of the delta came into 
contact with the extreme western peninsula of the large island, thus connecting it 
with the land on the opposite side, and the island consequently ceased to be a true 
island. Still going on increasing in size, the delta at length, as we have seen, filled 
up no inconsiderable part of the sound itself. It is however everywhere so flat that the 
river-arms are extremely sensitive to the slightest changes in the sedimentary deposits. 
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When the eastern arms began to flow across a relatively higher part of the delta, 
the current broke away and shifted its mouth a step farther west. But, as I have 
already remarked, during the high-water period certain parts of the eastern arms are 
also probably used as channels of discharge. Thus the water spreads itself by means 
of the sloping sedimentary delta into those parts of the Naktsong-tso which lie 
north and south of the delta. To judge from the relief of the lake-bottom, larger 
masses of sediment have accumulated to the north of the delta than in basin No. I; 
for a considerable area to the north is so shallow that it cannot be very long be- 
fore it becomes completely levelled up. In that quarter the one-meter curve runs 
at such a great distance from the existing shore-line that the intervening area 
is almost as great as that part of the delta which lies above the water-level. In 
fact this river, the source and character of which unfortunately I had neither time 
nor opportunity to investigate, is in a fair way to fill up the entire western part of 
the lake with sediment. By its valley too — which runs principally, I have no doubt, 
from west to east — the ice-stream travelled, to which I have in the preceding pages 
ascribed the origin of the fjord-like sound. In considering the directions in which 
the glacial streams would flow, we must not of course lose sight of the fact, that 
there would be local deviations. In this region, if we may draw any inferences from 
the positions of the mountain-ranges, the ice-streams would appear generally to have 
come from the south and south-west. If that was so, then the particular ice-stream 
I am discussing must have been an exception to the rule. Probably in the locality 
in which we now have the river-delta it divided, that is to say, it sent off a second 
arm to the north-east; here we discovered also a narrow passage, though it speedily 
widened out towards the east. 


From the deltaic region a bay penetrates towards the west, and is inclosed on 
both north and south by naked crags, those on the former side being especially im- 
posing. The bay does not however penetrate particularly far inland. At its inner- 
most angle the strip of shore is especially flat. 

After issuing from the mouth of the stationary deltaic branch, we paddled 
towards the north-east, across the very shallow basin of the Naktsong-tso, the depth 
reaching i m. at only one point. As this shallowness is unquestionably caused, as 
I have already said, by deposited fluvial sediment, it may be pretty safely assumed, 
that there exists a channel of deeper water along the northern side of the basin and 
quite close to its shore; and in this surmise I am strengthened by the circumstance 
that, farther east in the same direction, the one-meter curve runs close to land and 
the depth rapidly increases as you put out from land. Along this shore too there rises 
a mountain-range, with a precipitous descent to the south, the range reachincr its 
greatest altitude beside this particular basin of the lake, but sinking towards'^the 
east. Directly north of the river-mouth the range is pierced by a steep-sided trans- 
verse glen, which terminates at the lake. At the head of that glen, at the distance 
of about one kilometer from the shore, there is a second range parallel to the first 
one, and presenting the usual rugged, craggy appearance; like the other ranges in 
that repon It stretches from south-west to north-east. Between the various ranges 
he small and unimportant latitudinal valleys, the dry rivulets of which converge upon 
t e transverse glen. This itself possesses a stony and rather steep watercourse, 
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which bears unmistakable evidences of carrying appreciable quantities of water after 
rain. On the strength of these orographical relations, and of the soundings which I 
made en route, certain general conclusions may be drawn with regard to the bottom 
relief of the western basin of the lake. The deeper channel which I have assumed 
to run quite close to the northern shore ought to be interrupted opposite to the end 
of the transverse glen by a belt of shallower water, not only because the temporary 
stream which courses down it ought to deposit the solid material it brings with it, 
but also because it has immediately south of it the large mud-delta, the flat, gently 
sloping »scree» of which possibly reaches as far as the northern shore of the lake. 
West of that shallow belt the deeper channel ought, on the other hand, to continue 
until it is succeeded by the shallow shore region in the extreme innermost bay on 
the west. 

This basin of the lake, which I have just cursorily described, narrows somewhat 
towards the north-east, and finally is bounded by a long promontory, little more 
than I m. broad, that juts out from the eastern shore, but slightly above the sur- 
face of the lake; it rises, however, a little towards its extremity, though not more 
than a couple of decimeters. It is built up of sand, and consequently is different 
from the three promontories that project from the southern shore of the island, 
for these are formed of mud, and point towards the east or south-east. Nor can 
this long sandy promontory be regarded as an immediate continuation of the nearest 
mountain-fork; everything is against that supposition — its consistency, its shape, 
and its position. If however the view which I have thrown out above is correct, 
that from the river-valley on the west there issued a glacier-arm, which, splitting 
against the mountainous upswelling of the island, continued as a double ice-stream, one 
branch proceeding north-east and the other south-east, it ought not to be considered 
too bold a supposition to look upon this circa lOO meter long pier-like projection 
as an old terminal moraine, which was formed at a time when the glacier in its 
westward retreat had reached the position that »the pier» now occupies. Its sur- 
face, like that of the »pier» at Camp LXXX, is very level, except for the slight 
elevation towards its extremity. It must be left to future investigators to solve this 
problem, and to determine how far my view is right or the reverse. Before con- 
tinuing the further development of my view, I will finish my description of the 
»pier» itself. 

The surface of this moraine ridge, unlike the surface of that at Camp LXXX, 
is barren, and it curves like a bow; in fact, it is shaped approximately like a scythe, 
with its concave side facing south-west, that is to say the mouth of the glen out 
of which the glacier formerly flowed. In the bay which is thus created on the south 
of the river-arm the lake-bottom lies, so to speak, flush with the water-level and is 
formed of soft ooze and decaying vegetable matter, clearly Algae and seaweed of 
the same description as those which we found in the cut-off deltaic arm ; it is carried 
thither by the movement of the current along the lake, but gets arrested on the 
way by the »pier», where it forms a mass of sludge. This promontory may be re- 
garded as the boundary between two very unlike parts of the Naktsong-tso, being 
situated at the narrowest spot in that section of the lake, while east of it the lake 
spreads out into one of the largest continuous sheets of water that it possesses. 
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From the extremity of the »pier» it is only 400 m. to the 3-meter curve, and 
another 380 m. brings us to the 1 2-meter curve, and 380 m. more to the 20-meter 
curve. On our way between the promontory and Camp LXXXI we sounded the 
following depths — 3-i9> 12.60, 19-02, 22.20, 20.03, 12.47, and 4.30 m. d hese relatively 
deep parts lie north-east of the promontory, and quite close to it, whereas throughout 
the whole of the region south-west of it there is only one spot in which the depth 
is as much as i m. This suggests, in the first place, that the »pier» dams back 
the river sediment and forces it to settle on the south, as well as hinders it, at any 
rate to a great extent, from filling up the basin to the north, hence the relatively 
great depth on that side. The positions of the isobathic lines make it conceivable, 
that the extreme declivities of the sedimentary scree could be traced all the Avay to 
the northern shore of the lake. Were a sufficient number of soundings to be taken 
to the north-west of the »pier» promontory, they would probably prove, that this 
continues some distance towards the north-west, until it finally becomes merged in 
the sedimentary scree. 



Fig. 41. NORTHERN PART OF NAKTSONG-TSO. 


What we did find however in this peculiarly formed western part of the 
Naktsong-tso is, that both the basins which lie outside of the sedimentary delta 
exhibit the relatively greatest depths in the lake. In the south the depth amounted 
to nearly 12 m., but in the north to 22 m. We can scarcely assume however, that 
the westernmost bay possesses such a considerable depth, because in it one and per- 
haps several rivers empty themselves. Originally basin No. I was connected with the 
basin to the north-east of the »pier» promontor>3 and that part of the sound, which 
is now filled with the sedimentary delta, will during the glacial period have been 
quite as deep as the two basins; but since the glacier disappeared it has become 
filled up with fluvial sediment. For this reason it is doubtful whether the land on 
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the east should be called an island or a peninsula. And the uncertainty is still 
further deepened, when it is remembered, that the southern deltaic arm does some- 
times carr)^ water still; for at such times that land becomes, at any rate temporarily, 
entirely surrounded by water on all sides, and only becomes joined to the mainland 
when the southern deltaic arm ceases to flow. If so disposed, you may equally well 
call it a peninsula; for it can be reached by a land-route, by merely wading across 
an insignificant branch of the river. 

Accordingly we paddled the rest of the way to Camp LXXXI with mountains 
on both north and south of us. On the northern shore of the lake stands, as I 
have said, a mountain-range, which though per se unimportant, is nevertheless dis- 
tinctly outlined, with a steep southern flank, the reason of this being that the rocks 
dip towards the north or north-west, possibly also the former glacier may have 
exercised pressure upon the southern base of the mountain-range. The next range 
on the south rises on the northern side of the big island, and presents a longer 
and gentler slope of soft earthy strata covered with grass, through which small 
knobs of hard rock protrude here and there. It is this orographical structure which 
leads me to think that our route, although running nearer to the northern shore of 
the lake, nevertheless took us over the greatest depths. From the point where we 
obtained the sounding 12.06 m. the bay on which stood Camp LXXVIII bore N. 
84° E., and the summit bore N. 87° E., while to the S. 88° E. appeared one of 
the smaller islands, as well as the peak Ah on the eastern shore, and the northern- 
most cape of the big insular land was seen to the S. 69° E. 

Meanwhile we paddled on towards the N. 60° E- and at length approached a 
headland on the northern shore. In the later part of the afternoon we encountered 
quite a crisp headwind; had it not been for this, I intended to have steered straight 
across this basin of the lake to the smaller island in the east. Close to the shore 
behind us, where the sun was touching the horizon, the water was dark green and 
the lake vegetation stood out clearly and distinctly as if seen through plate-glass; 
but shortly after the sun set the lake turned a dark blue. The shore on which 
Camp LXXXI was pitched consisted of gravelly sand and fine gravel, with a thin 
sprinkling of very thin grass; but a number of stones, arranged in a square, no doubt 
round a small tent, proved that the spot had been visited by nomads or hunters. 
At the distance of a couple of meters from the water’s edge ran a low and in- 
significant rampart, formed by the beat of the waves and the pressure of ice; this 
had nothing whatever to do with any conceivable changes of level in the lake. 
Also along the face of the hard rock that plunges straight down into the lake at 
the fjord-like passage, I observed, i*,'2 dm. above the then water-level, a very 
distinct mark, which was undoubtedly caused by ice. Yet it is not at all impossible, 
that the level of the Naktsong-tso does oscillate slightly in consequence of the varying 
amounts of rainfall at different seasons and the varying supplies of water which the 
rivers consequently contribute to it. 

The last portion of our paddle towards Camp LXXXI enabled me therefore 
to establish the fact, that the lake is annular in shape, and presents in general a 
highly peculiar and unusual appearance. It belongs to a type of lake very different 
from those which we had hitherto encountered. The lakes we came across on the 
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high plateaus of northern and central Tibet are either round or elliptical, shallow 
and uniform, with flat shores and almost always without islands. Here in the south 
however we have a lake that is remarkably peculiar and fantastic in outline. And 
that it must indeed be so is clear when we compare the dissimilarities which mark 
the mountains that shut in the round and oblong lakes and those that encircle the 
Naktsong-tso. The former are very flat and rounded, and consist almost exclusively 
of soft powdery disintegration products; and in consequence of the low pitch of their 
slopes it is not possible for bays, headlands, and islands to originate in the former 
lakes, at all events none worth speaking about. The latter mountains are, on the 
contrary, sharply accentuated, with steep or almost vertical sides, and are wild and 
fantastic in outline, and built up almost entirely of hard rock. Consequently the 
shape of the lake, being directly determined by the setting, must obviously be 
capricious and picturesque also. The Selling-tso may be regarded as a form in- 
termediate between these two types. In some districts, for instance beside the big 
northern peninsula and in the bay of the Jagju-rapga, the lake is capricious in out- 
line, elsewhere however it appears to be in general fairly circular. To this problem 
we shall however return later on. For the present I will only say, that the differ- 
ences of relief between the relief forms of the northern mountains and those f)f the 
southern mountains are of course caused by the more or less advanced denudation 
and atmospheric levelling; these processes have advanced farther on the great 
high plateaus than they have in the south of Tibet. In the latter quarter however 
glaciation has been more extensively developed than in the north, giving rise to 
more fantastic superficial forms and lingering longer, whereby the southern moun- 
tainous regions have been relatively longer protected against the attacks of the at- 
mospheric agencies. And finally, I would remark, that the reason why glaciation 
covered a wider area in the south than in northern and central Tibet is that the 
rainfall there was incomparably greater. Accordingly the factor which has been 
principally instrumental in determining the shapes, not only of the mountains, but 
also of the lakes, is the rainfall. 

On the 1 6th September, the last day of our boating excursion before rejoining 
the caravan on the northern shore, the weather was unfavourable, and this upset my 
plans. At 7 a. m. the temperature of the air dropped to + 4.1°, while that of the 
water was 9.6°. The air turned raw and cold, and the sky became covered with 
clouds to such an extent that it was as dark as twilight. At first we steered towards 
the N. 85° E., in order to get round a flat cape, with a pool at its base. After 
that we inclined more and more towards the north-east, making for a rather large, 
low-lying island. On our left we still had the same mountain-range as before, while 
on our right the big island, or rather peninsula, receded farther and farther into the 
background, and the waterway widened out into one of the largest of the open 
basins in the lake. The water was of a glorious blue-green tint and transparent 
to a considerable depth. The weather was typically Tibetan. There was a strong 
head wind, and the heavy banks of cloud, which hung directly over our heads, kept 
up for fully two hours such a bombardment of hail that sometimes the storm actu- 
ally moderated the violence of the waves. After a while the hail passed over into 
snow, which came down so thick and fast, that the mountains all round and the big 
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island were verj^ soon sheeted with white. All this while the sun was shining on the 
country to the east, and it was there perfect summer weather, whereas we w'ere in 
the midst of winter. We were paddling towards the north-east; but close to the 
surface of the earth the wind Avas blowing from the north-north-east, while the hail 
and snow clouds were drifting in the opposite direction. Owing to the height of 
the waves we had to keep pretty close to the shore. Up to a cape on which we 
landed in order to take a look round, we sounded the following depths, — 14.90, 
18.53, 13.03, 8.75, 3.9s, and 2.0 m. This line of soundings is very excentric, and is 
far from being sufficient to warrant any conclusions as to the shape of the lake- 
bottom. All the same I have on the accompanying sketch-map ventured to prick 
out the courses of the isobathic curves such as from the relief of the adjacent shores 
and islands I should suppose them to run. The greatest depth, 18.53, lies off the 
steepest and most accentuated slope of the mountains, namely a short spur jutting 
out from the shore-range. Consequently there is every reason to suppose that this 
range, which is not indeed so steep or craggy as the cliffs that frown down, for 
example, from the southern side of the big island, descends directly to the maximum 
depth of the basin, and from that maximum depth the bottom rises slowly and 
unifotmly towards the northern shore of the large island. Nevertheless I have no 
doubt that there is an even greater depth some distance beyond the line of our 
soundings, for in the western part of the lake we had obtained a sounding of 22.20 m. 

Climbing a hill on the shore, 1 was able to get a general view over all that 
part of the lake and also took the bearings of several important points. The 
western extremity of the low island that we were approaching along the line of the di- 
minishing soundings lay to the N. 70° E., quite close at hand. In the case of this 
island too it was doubtful how far it really was an island or whether it was not 
rather a peninsula; on its low, softly rounded hills a troop of horses were grazing. 
In the S. 81° E. rose the peak L, and in the S. 69° E. the mountain-mass M„ both 
these being on the east shore of the island. In the S. 57° E. appeared a smaller 
hilly island and the extreme southerly cape of the medium-sized flat island. Between 
the S. 54° E. and the S. 33° E. appeared a double island. This part of the lake is 
richer in islands than one would credit simply from seeing it from the northern and 
eastern shores, for all the outlines melt together, and the intervals between the 
islands resemble deep fjords. In the S. 28° E. we saw the eastern extremity of the 
big island, and in the S. 1 7 E. the outstanding dome-topped snowy mountain. 

Leaving the promontory from Avhich I took these bearings, we steered towards 
the north-east. The depths which we obtained were 1.98, 2.12, and 1.25 m. The water 
now assumed a light green colour. On the mainland, at the base of the hills, runs 
a rampart with grass. The boundary between the lake-basin across which we had 
been paddling and the basin that lies to the north of it is very sharply drawn, in 
that a couple of promontories jutting out, one from the mainland and the other 
from the moderate sized island, nearly meet, leaving only a comparatively narrow 
passage between them. There the depth was only i to 2 decimeters, and even at the 
deepest spot our skiff scraped against the bottom. The horses which we saw on the 
island had evidently been driven across at this shallow ford, against which the waves 
were breaking in foam under the heavy >'sea» that was on. This ridge, though 
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pierced in the middle, is of great interest; for, like the similar formations which I 
have already mentioned, it may be regarded as an old terminal moraine, which has 
been protected against destruction by the water. Wherever it rises above the sur- 
face of the lake it is flat and level, and consequently can hardly be regarded as a 
continuation of the stretches of hills that occur on both sides of it. The material 
of which the ridge is built up likewise consists of consolidated coarse sand and 
gravel. This ridge, too, like the promontories of the festoon arrangement in the 
narrow sound of the Naktsong-tso, may be regarded as indicating a more stationary 
position of the glacier in the course of its retrogression. 

The bathymetrical relations on both sides of this ridge are different: to the 
south the lake is very shallow; while on the north side it descends by steep steps, 
so that close to its foot the depth is 1.51 m., but sinks relatively quickly to 8.77 m., 
this being the deepest sounding that I obtained in the northern basin of the lake. 
Nevertheless it does not warrant us in drawing any certain conclusions, because it 
represents the form that might equally well be assumed by a ridge that is the 
skeleton of a hard-rock range as by a moraine ridge. Immediately south of the 
ridge the bottom of the lake is bare, but at the northern foot Algae grow luxuriantly. 
On both of the approaching promontories there were large flocks of gulls, as on 
the previous capes. 

The last remaining portion of my three days’ excursion on the Naktsong-tso 
was spoiled by the gale and the height of the waves; in fact both were more than 
my little skiff could face. Consequently I was unable to carry out fully my plan 
of taking two lines of soundings across the basin to the northern .shore, where we 
were to meet the caravan. Along the one line that we did accomplish towards the 
e obtained soundings of 1.51, 1.86, 8.77, 3.70, 3.52, 2.82, 7.45, 6.78, 

and 2.45 m. The caravan was waiting for us in the outlet of a flat glen on the 

western shore; that was Camp LXXXII. 

The winter seemed as if it were about to set in in these regions. At 9 p. m. 

the sky was perfectly clear, but an hour later a gale sprang up from the north- 

north-east, accompanied with violent hail, and after that it snowed for the greater 
part of the night. Next morning the ground was everywhere sheeted white, but 
soon after the sun rose, the snow disappeared, except on the northern faces of the 
mountains, where, in spite of the sunshine, it remained all day, though it vanished 
off the southern .slopes. The immense range which we saw in the south, and par- 
ticularly its dome-shaped culminating summit, were quite impressive in their vivid 
whiteness. 



CHAPTER V. 


A BOATING TRIP ON THE SELLING-TSO. 


September 17th. We now set our faces for home, our next goal being 
Ladak. We were again to pass the Jagju-rapga, or Dschaga-tsangpo as others called 
it. In order to avoid treading again in my own footsteps, I resolved to cross the 
western part of the Selling-tso by boat. I therefore followed the north-west shore 
of the northern bay or basin of the Naktsong-tso, and then crossed over the narrow 
and structurally very interesting isthmus between that lake and the Selling-tso. 
But this day’s march was after all only of a preliminary character, a hasty recon- 
naissance; for dogged as we were at every step by hundreds of Tibetans, it was 
impossible to work quietly and collectedly. For this reason I had to abstain from 
taking accurate levellings across the isthmus between the two lakes, and had to 
content myself with such observations as I was able to make in the course of my 

ride to the Selling-tso. Yet even those hurried observations were not without 

profit. Leaving behind us the fresh, limpid water of the relatively deep Naktsong- 

tso, we rode towards the north, and found it was barely a kilometer to the culmi- 

nating point of the flat neck of land. The ascent up to that point is remarkably 
easy and is nowhere diversified by the very slightest indication of an older beach- 
line. The . ground was composed entirely of soft materials — sand and dust — and 
was overgrown with grass. From that culminating point it is quite easy to see 
with the naked eye, that there is a real difference between the levels of the two 
lakes. Upon glancing back, we perceived that we stood only a trifle higher than 
the surface of the Naktsong-tso, and the prospect across the lake was very little 
more extensive than it had been from the shore. When, on the other hand, we 
turned our eyes towards the north, we found that we were able to see an immense 
distance across the Selling-tso, and that this lake lay at a considerable depth below 
us, while the distance from the point on which we stood down to the lake-side was 
four times as great as that which stretched from the shore of the Naktsong-tso up 
to the summit of the dividing neck of land, that is to say nearly 4 km. I estimated 
the difference of level between the two lakes at about 40 m., although the hypso- 
metrical observations, calculated afterwards by Dr Ekholm, give the difference as 
25 m. only. The northern face of the isthmus bears many indications of higher 
lake-levels and a wider expansion of the Selling-tso. Our route ran throuo-h one 
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of the rocky »gateways» that are so common in that region, that is to say a breach 
in the range which separates the two lakes. Yet, strange to say, the culminating- 
point of the isthmus lies at least a hundred meters to the south of the gateway, 
and we doubled the crags at its western shoulder. These mountains constitute 
therefore a detached group on the neck of land between the lakes. Towards the 
east they plunge down perpendicularly in places on the north; and in the face of 
these cliffs and at their foot we discovered concave excavations or shallow grottoes, 
lo to 12 m. high and a couple of meters deep. One of them appeared to be some- 
times used as a dwelling-place or temporary shelter, probably by shepherds, for just 
outside of it somebody had built a low stone wall. The descent from the top of 
the divide down to this craggy projection was relatively steep, but the rest of the 


way right down to the shore had a flat and gentle slope, and here I counted 
six extraordinarily distinct beach-lines in the shape of terraced steps. The highest 
of these, which runs just under the precipice containing the grottoes, is the most 
developed, and appears to extend farthest in both directions, following faithfully the 
northern foot of the range. With regard to the grottoes, there cannot exist a doubt 
but that they also mark a higher level of the Selling-tso, a level at which the lake 
remained for a relatively long period, whereas the terraced steps mark successive and 
relatively rapid subsidences. Nor need it occasion any surprise, that the lake should 
scoop out such grottoes as these; their existence is easily accounted for by the single 
fact of the cliff being precipitous, and consequently directly exposed to the wave-beat 
and ice action of the lake. The rock itself is brittle and weathered, and yields easily 
to attack. Moreover at the time when the Selling-tso reached up to the foot of the 
range, the lake spread out to an incomparably greater distance in every direction 
than it does now, as is pretty evident from the flatness of its shores. When the 


wind blew from the north the waves would wash a respectable height up the cliff 
and would have a powerful auxiliary agent in the ice; for it may well be assumed 
that this lake was formerly even less salt than it is now; the water along its 
southern shore had a sp. gr. of only 1.0245. When the Selling-tso reached up to 
the foot of the range, or at any rate to the highest of the six terraces, it would 
then be at the same level as the existing Naktsong-tso; and, being at that level, it 
would require but an insignificant rise to give origin to a sound of approximately 
the same appearance as that the shallow threshold of which we paddled across in 
the Naktsong-tso. This circumstance contradicts, it will be observed, the supposition 
which I made above, that the threshold in question is a moraine-ridge. However that 
may be, there exists nothing which goes to prove that any such connection did exist 
formerly between the two lakes. The Naktsong-tso has for so long retained its 
position, that at any rate no older mark remains on its shores. Meanwhile the 
Sel mg-tso has dropped step by step, and still continues to fall, so that the difference 

0 eve between the two lakes goes on constantly increasing. In view of the imper- 
fect knowledge which we possess with regard to both lakes, I venture to think that the 
following view is perhaps the most reasonable. The Naktsong-tso is fresh because 

1 has somewhere an outlet; the Selling-tso is salt, because it is the terminal lake 

and ^ seT-contamed drainage-basin. Along the north-west, north’ 

and north-east shores of the Naktsong-tso we found no emissary issuing from 
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that lake into the Selling-tso, although the latter lies so near and lies a good 
deal lower. That there is any outflow towards a lake that may exist to the 
south I consider to be extremely improbable, because there is on that side a 
formidable swelling in the shape of a mountain-range. Moreover Bower, who 
was compelled by the Tibetans to turn back when he had reached the south-east 
corner of the Selling-tso, and who appears to have travelled along the southern 
shore of the Naktsong-tso, says nothing about any river issuing from the latter and 
entering a lake on the south. In some respects his statements are as laconic and 
as difficult to interpret as Marco Polo’s, and it is not at all easy to trace his 
itinerary along the southern shore of the Naktsong-tso; but upon turning to his 
Diary of the days that he travelled beside the more southerly lake, namely the 
5th and 6th October, we read as follows: »An easy march of about 13 miles, 
crossing a fairly large stream flowing into a lake on the north, to a nomad 
camp beside some swamps.» Further (on the 6th): »For a couple of miles we 
went along the bank of a swampy lake; the surface was crowded with duck, 
geese, and teal; where the water was shallow the Grus cinerea was to be 

seen — . The Lama went to the edge of the lake and threw in some 

valuables, an ancient practice that has at different periods been followed in many 
countries.** 

Had Bower accompanied his Lama to the lake, and tasted of its water, he 
would have been able to give us much more valuable information, namely whether 
the lake was fresh or salt. But the most important thing he tells us is, that the 
lake which he saw to the north was entered by a fairly large stream coming from 
the south. On the other hand we are not told whether the »lake on the north* of 
5 th Oct. is identical with the »swampy lake* of 6th Oct. I assume however that 
both descriptions do refer to the Naktsong-tso, the southern part of which really is 
very shallow; besides, the occurrence of waterfowl points to the fact of the water 
being fresh. And when we bear in mind the existence of the mountainous country 
to the south of the Naktsong-tso, it is scarcely possible, as I have said, that there 
can be any salt lake between that lake and the mountains. In a word, everything points 
to the conclusion, that the Naktsong-tso does not discharge to the south either. 
This lake is therefore a freshwater lake, which receives almost the whole of its 
supply of water from the mountains to the south of it, but receives practically none 
from the north, or east, or west, with the exception of small transient streams after 
rain. Since however there exists no visible emissary, the lake must possess a sub- 
terranean outflow; otherwise it would not be able to maintain itself at the constant 
level which its shores show that it does maintain. Whether the inflow be copious 
or whether it be scanty, the surplus water runs away upon reaching a certain level, 
and nothing is more probable than that this surplus water makes its way into the 
adjacent Selling-tso. By this means the level of the Naktsong-tso is regulated and 
moderated, and kept practically constant; whereas the Selling-tso, on the other hand, 
is dropping, because, being situated in the very lowest part of the whole basin, it 
fails to possess any regulating factor. Possibly it was a consequence of the infiltra- 
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tion of the fresh water by subterranean means that the sp, gr. of the water in the 
south of the Selling-tso was not higher than 1.0245. 

From the fourth beach-terrace upwards, the slope was scored with a small 
freshwater rivulet, then however dry. This derives its water chiefly from rain; but 
it is also possible, that in its upper part springs gush out at the season when the 
Naktsong-tso is receiving its supplies from the south, and that this is consequently 
one of the points where the otherwise subterranean surplus water makes its appear- 
ance at the surface. To the eye the ground below the lowest (sixth) terrace is 
perfectly level, and consists of fine mud, which, next the water’s edge, was so satu- 
rated with moisture, and so soft, that we had great difficulty in getting our skiff 
launched. We then found ourselves in a bay, inclosed between excessively level 
sedimentary deposits, low and barren, and lying almost flush with the water, these 
being the parts of the lake-bottom which were the last to be exposed. The bay 
is shallow: the soundings taken in it were as follows = 0.9, 2.25, 2.67, and 2.04 m., 
this last being taken at its entrance, where the bay contracts somewhat. From that 
spot 1 noted the extreme northerly cape of the southern shore bearing N. 67° E.; 
it was in that direction that the lake appeared to extend farthest, indeed it attains 
quite noteworthy dimensions. The mountainous country on the east was hardly 
distinguishable, appearing only as a faint yellowish red mist. But the little steep 
range on the blunted peninsula of the northern shore, with its loaf-shaped rocky 
summits, was nearer and distinctly visible, as also were the mountains south of the 


lagju-rapga, which lie along precisely the same line as the range last mentioned. 

The lake-bottom consists of grey-blue clay; and the water had a light-green 
tint, being very muddy in the bay, but clearer outside. Nevertheless we were unable 
to see the bottom, partly because of its confusing colour and also because of the 
absence of Algae or other objects to break the uniformity. Farther east the southern 
shore of the lake appeared to consist of a flat, barren sedimentary plain, which 
stretches right away to the mountainous mass G2, this being an advanced portion 
of the range between the two lakes; indeed it appeared, so far as could be judged 
from the distance, to advance all the way to the shore, and to terminate abruptly 
in the lake. On our left we had a similar sedimentary plain, extremely flat and 
level, and barren, with an occasional minor promontory and litoral lagoon. This, 
owing to its shape, compelled us to steer first north and afterwards west. There 
was a gentle breeze from the east-south-east, and during the greater part of the 
day the weather was so far peculiar in that, while it was warm and sunny on the 
lake, heavy clouds hung over the country to the west and time after time discharged 
their contents earthwards. The caravan, whilst marching along that side of the lake 
encountered several showers of hail. The lake was lifeless and monotonous, there 
being nothing to break the uniformity except long, white strips of foam and gulls 
hopping about on the promontories. After we had got outside the bay the 
water became perfectly clear. As far as the promontory at which we turned north- 
west I took the following soundings - 2., 8, 3.,,, 2.8,, 3.„, 3.2., 3,08, ..63, 0.6, tn, 
this last close to the promontory, and for a long way outside the bay the lake is 
shallow. Along the stretch to the next mud promontory the following two sound- 
ings were taken — 2.98 and 7.20 m., and after that the water became shallow. 
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A couple of kilometers to the north of this second promontory is the low, flat, 
white island, which we had previously seen from the northern shore. Between the 
promontory and this island the lake is probably shallow, and the two together form 
a pretty sharp boundary between the western basin of the Selling-tso and the main 
body of the lake. Immediately west of the promontory' is the mouth of the Alan- 
tsangpo, then quite insignificant in appearance, so that its water exercised no visible 
influence upon the lake water, for even opposite to the river-mouth the latter 
remained as clear as heretofore. 

Hence we bent our faces towards the west, making for the eastern cape of 
the range which runs south of the Jagju-rapga. Along this stretch I obtained the 

following soundings — 3.57, 5.02, 7.80, 6.60, 5.10, 5.02, and 2.51 m., this last quite 

close to the cape, where the mountain-slopes descend abruptly into the water. South 
of this rocky cape there is a bay, not penetrating very deeply inland. The southern 

flank of the mountains is very much steeper than the northern flank. Con- 

tinuing our trip towards the west-north-west, quite close to the foot of the range, 
we obtained soundings of 7.38, 6.60, 5.55, 2.88, 2.42, and 1.65 m. Camp LXXXIII 
was pitched in the vicinity of Camp LXXVl, but on the left bank of the river, not 
far from its mouth. 

Regarded even as a reconnaissance, this little trip across the Selling-tso was 
of course far too incomplete to convey any idea of the character of the lake-bottom. 
The impression which I derived from different parts of the Selling-tso was that the 
lake is on the whole very shallow. Its position in the midst of an unusually exten- 
sive and flat self-contained basin, into which disintegration products have for a long 
period been accumulating, and laid down, lend support to my inference. It would 
however be both profitable and interesting to carry through an accurate sounding 
of this one of the largest salt lakes in Tibet. But for that purpose it would be 
necessary to have a reliable boat; such a large sheet of water in such a stormy 
country as that is not to be traversed without danger. If this lake becomes entirely 
frozen over during the winter, as I am inclined to think it does, because of 
its relatively slight degree of salinity and its inconsiderable depth, a sounding 
expedition would be attended with far less difficulty if undertaken at that season. 
The western bay, which is relatively sheltered, and into which the Jagju-rapga 
pours all the year round a large quantity of fresh water, may pretty safely be 
assumed to be frozen hard, for there will always be an appreciable layer of fresh 
water swimming upon the salt water.* Grenard tells us, that the northern part of 
the lake was frozen when he travelled along it on that shore (see below). With 
regard to the shape of the lake, we are now in a position to draw its outline, 
at all events roughly. I have myself mapped the greater part of the northern 
and the whole of the western shore, as well as a small part of the southern; while 
Bower has traversed the rest of the southern shore and Littledale the eastern. Both 
English travellers kept however at too great a distance from the water’s edge to 

In this western bay and a good long way out into the lake there were immense quantities 
of a small Crustacean, which Prof. W. Leche identifies with the species which G. O. Sars has named 
and described as Daphniopsis Tibetana {vide vol. VI, Part I, p. 67). In some places the lake waters 
even at a distance, assumed a deeper tint owing to the presence of these animalculae. 
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have plotted it with anything like accuracy; but one thing their itineraries do settle 
for us, namely the limits to which the lake extends in the directions indicated. The 
knowledge which we previously possessed of the Selling-tso and the Naktsong-tso 
was not great; but I conceive that I ought to do the above-mentioned travellers, 
both of whom visited the region before me, the justice to quote their observations. 
To Grenard, whose observations are the most important, I shall have to return later 
on. Captain Bower describes the two marches he made to his camps 50 and 51 
(6th and 7th September 1891) in the following terms: 

» A few miles after leaving camp 49 we crossed a narrow neck of land between 
two lakes, the northern one of immense size, while the southern one was of 
extremely irregular shape, having branches running up valleys in every direction, 
and islands, some of them fairly large, scattered about its surface. It was of 
singular beauty, to the south a high cone-shaped peak, capped with snow, threw 
its shadow across; but what made the great difference between it and other Tibetan 
lakes was the freshness of the water. Grass grows right down to the edge, and 
the invariable adjuncts of fresh water, gulls, and terns, wheeling about and 
uttering cries, gave a feeling of life and animation contrasting strongly with the 

death-like solitude hanging over the salt lakes» ^ »After leaving our 

last camp we crossed a narrow neck of land, about the size of and somewhat 
resembling a railway embankment, with a lake on each side. A Tibetan, in the 
course of conversation with one of the caravan drivers, stated that the large lake 
on the north, of which we were continually getting glimpses and occasionally 
extended views, was called Tengri Nor by Mongols and Tengri Cho by Tibetans, 
but I fear he lied. However, whatever the right name might be, there was no 
doubt of its being a noble sheet of water, stretching out east and west to an 
enormous distance, it seemed more worthy to be called an inland sea than a lake. 
But, like all the Tibetan lakes, it showed signs of once having been larger than it 
is now; indeed some of the lakes appear to have dwindled to about half their 
original size. Between it and our camp were some large lagoons of fresh water 
fed by streams coming down from the hills.»* 

As will be seen, this account agrees excellently with the description of the 
two lakes which I have given above. To call the Selling-tso »an inland sea» is 
however an exaggeration; what no doubt led Bower to use these words was the 
fact, that this lake was larger than any that he had hitherto seen in Tibet. When 
on his return he travelled along the southern shore of the Naktsong-tso, he had no 
idea that the lake which then lay »to the north* of him was identically the same as 
that which he had formerly observed farther south, and which was af ^extremely 
irregular shape*. But his erroneous conception admits of ready explanation and is 
quite excusable, because when you stand on the northern shore the southern basin 
of the lake is entirely hidden behind the large island, and unless you row through 
the watery labyrinth, as I did, you are never likely to obtain a clear idea of the 
mutual relations of the several lake-basins. Bower complains, and with justice, of 
the difficu lty of ascertaining the real names of the geographical features in Tibet; 

Capt. Hamilton Bower, Diary of a Journey across Tibet^ pp. 82 and 83. 



78 


FROM CENTRAL TIBET TO LADAK. 


with regard to this he makes the following general remarks: »It is almost impos- 
sible to get the correct names of places or lakes in Tibet, as every Tibetan lies on 
every occasion on which he does not see a good valid reason for telling the truth. 
Sometimes I have asked half a dozen men separately the name of a lake and 
received half a dozen different answers. The names I have put on my map are 
those in favour of which slighty more evidence was forthcoming than for others; 
but still some of them, including those of these lakes, may turn out to be erroneous 
when further explorations have made us better acquainted with the country.»* 

With regard to the name of the Selling-tso in particular, I find the following 
statement in Bower: »A Lama came to visit us, and was very strong in information 
regarding the names of places and other geographical facts, but the names and the 
facts differed very considerably from those given by other people. On the whole 
I was inclined to think him fairly truthful. He called the big lake in front Garing 
Cho, the district we were in Naksung Sittok, and to the east lay Doha, Namru 
Sera, and Nakchu.»* 

For the Selling-tso we find on Bower’s map the two names Naksung Satu 
and Garing Cho, but for the Naktsong-tso there is no name. The name Naksung 
Satu is clearly identical with the name which was given to me, namely Nak- 
tsong-tso. . . , , 

. Littledale gives the following particulars about his discoveries in the neighbour- 
hood of .Selling-tso. »We passed along the east side of the lake called by Captain 
Bower Garing Cho, into which runs a river, which we were unable to ford. We 
could not go further east, because the plain was alive with herds of yak and sheep, 
and we should have been discovered; so we constructed a sort of boat [for crossing 
the Satschu-tsangpo], using our camp-beds to make a framework, which we covered 
with the waterproof ground-sheet of our tent. It answered capitally, and with a 
rope from side to side we ferried ourselves and all our stores over dry ... . 
Seen from a distance, the shores of the Pongok Tso appeared to be piled up with 
ice floes, but on getting closer we found the white appearance was due to salt. 
The grazing in this district was of the most luxurious description, and our animals 
were now in capital condition.)) The name of Selling-tso is to be found in Littledale 
only in the following connection: ))For the greater portion of the way from Zilling 
Tso to Ladak, our route lay to the south of that taken by Nain Singh, Captain 
Bower’s, of course, being north of that again.* * 

On his map we find the name Zilling Tso, and below it in parenthesis 
Garing Tso. 

* Op. cit., p. 82. 

* Op. cit., p. 87. 

* Geog. Journal, May 1896, pp. 466 and 474. 
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CHAPTER VL 


BOATING EXCURSIONS ON THE TSCHARGUT-TSO — 

THE JAGJU-RAPGA. 


On the 1 8th September we left the mouth of the Jagju-rapga and travelled 
up the magnificent and picturesque glen down which the river flows. According to 
our Tibetan escort, we should have found a far easier and shorter road had we 
kept farther to the north, and travelled by a glen the entrance to which we per- 
ceived to the north-west. But I was curious not only to find out where the river 
came from, but also to avoid coming into contact with Dutreuil de Rhins’s route; 
accordingly we kept to its northern, that is its left, bank and proceeded west-south- 
west. At first we moved at some distance from the river, across a gently inclined 
plain, with a sprinkling of thin grass on it. We soon reached the eastern extremity 
of a not very big, but rather steep and fantastic, range, and then afterwards had 
this range immediately on our right. From the very extremity of the range a 
swelling proceeds towards the south-east, and it was at the eastern foot of this 
swelling that we found the seven old marginal terraces that I have already described. 
The river is not particularly winding, and along this section of its course it is free 
from waterfalls, the stream being very uniform in width. In an expansion of its 
glen the Jagju-rapga swells out into a little lake, which, to judge from its numerous 
sedimentar)^ islands, must be shallow. One would hardly expect to find alluvial 
deposits such as these, for the river, when it enters the lake-like expansion, is as 
bright as crj’stal; but I have no doubt that after heavy rains considerable quan- 
tities of solid material are washed down from the mountains, and so find their way 
into the river, and eventually settle in the lake-like expansion. At its exit from the 
little lake the river makes a couple of sharp, deep-cut turns and in them its erosive 
power is considerable. This circumstance cooperates with the deposition of sediment 
to fill up the basin. On the northern shore of the lake, and at several meters 
above its surface, we observed a couple of distinct terraces, manifestly of fluviatile 
origin. 

The slope of the mountain-range which runs south of the river is far less 
steep than that of the opposite range on the north; the cause of this is mainly the 
dip of the strata, which in the former is to the north-west. On the southern side 

Hedin, Journey in Central Asia. IV. 
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of the same range we perceived the summits of a couple of other ranges, likewise 
of no great elevation. It is from them and the glens south of them that the Alan- 
tsangpo derives its water. Between the Jagju-rapga and the nearest range on Ae 
south there rise a couple of smaller detached mountain-groups, likewise stretching 
east and west. Generally the valley of the Jagju-rapga may be described as narrow 
rather than as broad, and the slope down towards its middle from each of the 
bordering ranges is relatively steep. This again makes the river-bed rather deep 
and narrow; and the only exception to this is the country adjacent to the lake-like 
expansion; and that it would not be inappropriate to describe as a tolerably level, 
grass-grown plain. There the kulans were grazing, and at the foot of the mountains 



Fig. 42. IN THE VALLEY OF THE JAGJU-RAPGA. 


there were partridges. The southern range is gapped by small, indeed insignificant, 
side-glens, whereas in the northern range there are none at all, but it forms an unbroken 
wall of rock, scored with fissures and very steeply pitched rivulets. Alongside the 
river there occurred not seldom narrow strips of grass of first-rate quality, and on 
them we saw occasionally marks of nomad encampments. In one place at the foot 
of the northern range there was a wall. The foot of that same range is all along 
flanked by rounded screes of gravel, often very stony on the surface, but sometimes 
also covered with earth and clothed with vegetation. 

From one of these screes we at length caught sight of a new lake in the 
west, which in point of outline appeared to be just as fantastic and peculiar as the 
Naktsong-tso, to contain an abundance of rocky peninsulas and islands, and to possess 
rocky shores. The range which we had hitherto had immediately on our right runs 
out into the lake in the form of one of these craggy peninsulas, its bare rocky 
walls plunging straight down into the lake, thus giving rise to an especially beautiful 
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and picturesque scene. Consequently we found it impossible to get round the range 
at the bottom; but towards its western end we found two passes leading across it. 
One of these was however considered impracticable for camels, and the other was 
quite difficult enough. In order to reach it, we had to ride up a very steep acclivity, 
thickly strewn with disintegration gravel and dotted with projecting points of rock, 
and having a yawning precipice on the right; but after a while the ascent grew 
less steep. The altitude of the pass was 4698 m., or 8 1 m. above the level of the 
Tschargut-tso, whose altitude is 4617 m.* 



Fig. 43. FIRST SIGHT OF TSCH.ARGUT-TSO. 


The summit of the pass afforded a magnificent view. From the southern 
slopes of the range I had already obtained an excellent general view of the blunt- 
ended bay of the Tschargut-tso on the south of the rocky peninsula just mentioned; 
it is from that bay that the Jagju-rapga originates. The water here is drawn into its 
broad mouth, but soon contracts to the normal breadth of the stream. On the 
southern side of the bay there is a small detached range. Towards the north-west 
ffie view was even more magnificent, and after we had descended a little, past some 
intervening shoulders of the mountains, we had the whole of the Tschargut-tso spread 
out before us, its fjords or separate basins stretching away one behind the other to 
an immense distance westward; and out of this singular sheet of water, difficult 
enough to understand, there emerged a couple of rocky islands, while on both sides 
of them were similar dolphin-backed masses of rock, but whether islands or penin- 
sulas it was hard to make out. The whole of this enchanting scene was bathed in 
bright sunshine, the air was limpid, the water of the lake was a beautiful dark blue 

Through an error it is given as 4607 in the Meteorological Part; the correct altitude is 
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and as pure as crystal, and everywhere the colour tinting was pure and attractive 
to the eye. 

From the pass, on which the rocks dipped 45° towards the N. 47° W., the 
surface slopes more gently and consists of soft earth. Down this declivity we marched 
towards the north-west, until we at length halted at Camp LXXXIV, close to the 
shore of another bay, contained between the rocky peninsula which I have already 
mentioned and another similar one on the north. Its shore-line describes a regular 
semicircle, and the actual strand was strewn with coarse sand, as well as backed by 
a strand-rampart, 2 m. high, of the same material, which owes its existence to the 
beat of the waves and the action of ice. This is in fact the side of the lake that 



Fig. 44. THE TSCHARGUT-TSO. 


is directly exposed to the very violent westerly gales which prevail in that region. 
In places we observed flocks of wild-duck. The grazing was moderate. With regard 
to the name of this lake, different informants told me that it is called the Tschaggu- 
tso, the Tschargun-tso, and the Tschargut-tso. The last-named agrees with Bower’s 
Chargat Cho, with Grenard’s Tschargard Tso, and in a still higher degree with 
Main Singh’s Chargut Cho; hence I have preferred to retain this form in the mean- 
time, especially as Bower’s and Grenard’s name is attached to the wrong lake. Nain 
Singh’s Chargut Cho is very fantastic and greatly exaggerated in outline; but, then, 
that is easily explicable, for he travelled some distance south of the lake. 

I spent the next few days in making a preliminary examination of the 
Tschargut-tso. On 20th September I made two short boating-trips from Camp 
LXXXIV as my base of operations. The first was towards the S. 73° W., that is 
to the extreme point of the rocky peninsula already spoken of. Along that stretch 
I obtained soundings of 8.66, 9.10, and 3.2 m. The cliffs of the peninsula descend 
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fairly steeply on the north, though nothing like so steeply as on the south side; at 
their foot lies a scree of gravel and smaller fragments of stone, with a little grass 
springing up amongst them in places. I had intended to continue the trip across 
the southern parts of the lake; but my intention was frustrated by a veritable 
hurricane that came from the west. Its onset was indeed a sublime spectacle. Far 
away in the west the sky was hung with heavy blue-black clouds, which came 
driving in swift career across the lake, and in a very short space of time whipped 
up its surface into foam-tipped waves. Thus I had direct ocular demonstration 



Fig. 45- ON THE EASTERN SHORE OF TSCHARGUT-TSO, LOOKING EAST. TIBETAN SOLDIERS. 


of the fact, that the waves on the Tibetan lakes can run pretty high; it is fair to 
suppose therefore that they do exert an appreciable effect upon the shores. And 
this is especially true of a lake like the Tschargut-tso, stretching as it does east 
and west m one of the characteristic Tibetan latitudinal valleys, so that it is in a 
high degree exposed to^ the wind, which sweeps across it unchecked as though 
pouring through a gigantic natural funnel. And in view of certain interesting pheno- 
mena which I subsequently observed in the lakes situated farther west, I will here 
call attention to the fact, which is indeed quite natural, that it is the eastern shores 
of these lakes which are most exposed to the beat of the waves, and it is on them 
t at the strand-ramparts are formed. We shall find as we proceed, that it is pre- 
cisely those more exposed shores that possess the best developed and best preserved 
strand-ramparts. ^ 




86 


WESTWARDS TO LADAK. 


My second trip was towards the north-west, again diagonally across the lake 
to the extreme point of the blunted rocky promontory which forms the northern 
boundary of the bay. It belongs to a rather small, free-standing .ridge, itself the 
continuation of a range situated farther to the east. Along this stretch the depth 
was 6.50 and 7.85 m. After that we crossed the northern bay of the lake towards 
the west, making for a rocky headland which may be regarded as the westward 
continuation of the former, and itself forms the extreme eastern end of another range. 
Generally the shores of the Tschargut-tso are characterised, in respect of their oro- 
graphical structure, by a great regularity, in that all these moderate-sized ranges 
stretch from east to west, and, as the map shows, this parallelism is stamped upon 
the entire basin. The two promontories last mentioned make a natural boundary to 
the northern bay and round its northern end sweeps a flat, grassy plain. This 
again is bordered on the north by one of the usual ranges, pierced by a transverse 
glen, through which a dry watercourse makes its way down to the lake. Through 

the gap thus made we beheld yet 
another range beyond, and somewhat 
higher than the first one. The eastern 
side of the bay is inclosed by two other 
small ranges or spurs, exhibiting reddish 
tints. The shores of the bay present 
the same regularly curved lines as the 
bay at Camp LXXXIV. Between the 
two headlands I obtained the followingf 
soundings — 21.40, 24.42, 22.65, and 
4.25 m. The more distant headland 
consisted of coarse red conglomerate, 
dipping towards the north-west. From 
that headland we next paddled across to the first rocky island in the south, lying 
in about the middle of that part of the lake and reaching apparently an altitude of 
60 to 70 m. On the way we sounded depths of 27.60, 29.30, 13.90, and i.oo m. 
On the north the island was footed by a relatively flat strip of good grass, and 
bore signs of being visited in winter; for that is the only season when it 
can be reached, namely across the ice. From this part of the island a cape pro- 
jects towards the north-east. From an eminence we saw, close at hand on the west- 
south-west, a rather long pier-like promontorj-, jutting out south-eastwards from the 
northern side of the island and possessing a lagoon. Between it and the next main- 
land promontory’ on the east there is yet another of the semicircular bays that are 
so characteristic of the Tschargut-tso, though in this case there was no strip of flat 
shore. The conglomerate range which rises on its northern side descends pretty 
steeply towards the lake. South of it is a very’ short, detached range, and it is 
from its eastern end that the pier-like headland just mentioned projects. Finally we 
returned across the eastern fjord of the lake, and in it sounded the following depths 
snd 19.20 m. Thus this little preliminary’ trip sufficed to show, that 
the Tschargut-tso possesses depths that may’ really be called considerable, when we 
remember that they were sounded in one of these shallow Tibetan lakes. 



Fig. 46. THE SAME. 
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Nevertheless, none of these last sounding-lines touched the deepest parts of 
the eastern basin of the lake, as we ascertained next day when we took another 
trip towards the southern part of the island along a somewhat more westerly course. 

On the 2 1 St September I intended to paddle right across the Tschargut-tso, 
while the caravan travelled along its northern shore, on the far side of the nearest 
ranges, the arrangement being that we should meet again somewhere at the west 
end of the lake. Taking with me a boatman and provisions for three days, and 
setting out from Camp LXXXIV, I steered first towards the west-south-west and 
then towards the rvest, making for the first of the rocky islands, the one which we 
had already touched on the north. But as usual the wind rose and spoiled my 



Fig. 47. TIBETAN SOLDIER. 


plans, or at all events prevented me from carrying them out. We had hardly passed 
the southern promontor}^ of the bay when the gale came, and rvithin a short time 
the lake was in such a state of violent commotion that it was as much as we 
could do to keep our boat afloat, without thinking of bathymetrical work. It was not 
until we had advanced so far as to get a certain amount of shelter from the island 
that I was able to resume my soundings; and then I got depths of 41.90, 34.10, and 
1 1 .75 m. After we had succeeded by incredible exertions in reaching the eastern 
shore of the island, we had nothing else to do except to lie still and wait for better 
weather. The waves were beating with uncontrolled fury against the western face 
of the island, thundering with a continuous roar, and eating away at the shore-line 
with great energy. The i.sland consists of two swellings; the northern is the more 
rounded of the two, whereas the other on the south consists entirely of rocky crags, 
piled up till they make a dominant peak. Scattered about its foot lie a great 
number of blocks of stone, which have rolled down from above, and now form 
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savage-looking screes. The clip of the strata was 48° towards the N. 60° E. On 
the south and west the rocks go down precipitously into the lake, and there the 
colour of the water alone was enough to betray that the depth was great. Below 
the northern swelling, which rises less steeply, the shores are also not so abrupt. 
The two swellings are separated by a relatively low saddle-like hollow, the highest 
part of which lies 90 m. from the eastern shore and 210 m. from the western. On 
the latter slope there are 8 distinct, low terraces or ramparts, parallel with the 
existing beach-line, but on the eastern slope there is only one, setting aside the in- 
considerable rampart, formed of sand and gravel, which has been built up by the 
waves and the ice-pressure during the period of the existing level. The highest point 



Fig. 48. SOME OF OUR HORSES. 


in the saddle-like depression can hardly have been more than circa 15 m. above 
the level of the lake. Curiously enough, the only place at which I detected any 
signs that this lake, although its water is fresh, is in process of contraction, was on 
this island. With regard to the cause of this I will throw out a suggestion in another 
connection. It is, I dare say, merely a coincidence, that I failed to observe any 
old strand-lines elsewhere. The eastern shore, on which we pitched Camp LXXXIV, 
was much too flat and too gently inclined to admit of formations of that character 
ever coming into existence; moreover even if there had been any there, they would 
be more exposed to obliteration by the sediment brought down off the mountains. 
As for the numerous bays to north and south, I never got any nearer to them. 
They may possibly possess strand-ramparts; but if so, they will be far less distinct, 
because these bays are more sheltered from the violence of the billowy waves. And 
of this we were ourselves witnesses; for the dark-green expanse of the open lake 
was furrowed by the foam-tipped crests of the on-rolling billows, which dashed into 
white breakers against every cape and headland, but inside the bays the movement 
of the water was comparatively slight. The island, on which we then were is 
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consequently in a far higher degree exposed to the violence of the storms, for the 
great bulk of the lake lay to the west of it. And as we subsequently discovered, 
what indeed the meteorological journal abundantly shows, the wind that prevails 
with inconceivable regularity all the autumn and winter comes from the west. 



Fig. 49. OUR CAMP ON THE BIG ISLAND. 


From Camp LXXXV on the island I took the bearings of the capes on the 
east shore of the lake - N. 36° E., N. 60° E., S. 84° E., and S. 60° E. The point 

at which the Jagju-rapga issues from the Tschargut-tso lay S. 67"^ E., and in the 

S. 36° E a little pier-shaped promontor>^ jutted out from the southern shore. Erom 
the same point of observation it was 800 m. to the culminating-point of the northern 
swelling in the N. 37° W. and 400 m. S. 20° E. to the south-east extremity of the 
island, which terminates in a quite small, flat, tapering cape. To the S. 64° W. 

we saw also from the same point, a sheet of water lying behind the ran^^es on 

the southern shore. At first I took this for an independent lake; but it turned out 
later to be onlj^ a bay of the Tschargut-tso. The transverse glens that come down 
to the lake on north and south are particularly small and insignificant. The several 
bays end in latitudinal valleys running up between the littoral ranges. From a point 
of observation on the west side of the island I noticed three especially prominent 
capes the S. 30° W. S. 54“ W., and S. 76“ W., and from the same point the 
second little rocky island of the Tschargut-tso lying to the S. 87° W. The larger 
island measures about 1300 m. at the maximum by 800 m. in breadth in its northern 
part and 4 « m. m its southern; while the saddIHike depression is 300 m. broad 
Thus the shape of the island was something of a surprise, in that fts longer axis 
runs from north to south, whereas one would have expected it to stretch from east 
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to west, even as the lake does, and the surrounding mountain-ranges. Nevertheless 
the same parallelism can -to a certain extent be observed in the island, for the two 
swellings might be regarded as fragments of two ranges stretching east and west. 
The space that intervenes between them consists entirely of soft disintegrated ma- 
terial and gravel; except on the actual beach-line all the fine material has been 
washed away, leaving the coarse sand and gravel behind. Grass and hard scrub 
were fairly common, and yak-droppings bore witness to the island being visited in 
winter. Faunal life was represented by gulls, small birds, spiders, grasshoppers, 
flies, humble-bees, gnats, and mosquitoes, enticed out of their hiding-places by the 
mild, bright weather. In open localities on the northern shore of the lake we ob- 
served large flocks of sheep, herds of yaks, and troops of horses, and in several 
places the encampments of the nomads. 



Fig. 50. THE SAME. 


The same persistent gale, with perfectly bright sky, continued all the 22nd 
September, and made it impossible for us the proceed. Nor did the wind abate 
until 9 p. m.; then however we crossed the middle of the lake to the second little 
island. Even from the highest outlook point on this island we were unable to form 
any idea as to how far the lake extended towards the west: it appeared to continue 
for a long way towards the S. 79° W., and beyond an isthmus in the same direction 
we observed a large sheet of water, though whether it was the extreme western 
part of the Tschargut-tso or an entirely fresh lake I could not make out. As it 
was night when we travelled from the one island to the other, it was impossible 
to note any details; a black outline showed where the girdle of encircling mountains 
ran, and we steered straight by the compass for the second little island. On the 
way I took the following soundings — 37.50, 35.80, 31.90, and 16.85; thus the lake- 
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bottom rises here towards the west, the greatest depth occurring quite close to the 
larger island. The night was unusually mild: at ii p. m. the temperature of the 
air was 8.4° and that of the lake ii°.o. 






Fig. SI. VIEWS FROM THE SMALL ISLAND OF TSCHARGUT-TSO, 


A Molent westerly gale blew again on the 23rd September. The second is- 
and, on which we were detained prisoners against our will, is triano-ular in shaoe 
Its eastern side which stretches towards the N. 20° E., is 230 m. Iona; the western' 
^retching to the N 44° E is 340 m., and the southern, which stretches from el"; 
to west, IS 320 m. long. Thus the island is very small. Its southern part is com- 
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posed of a ridge of moderately coarse, beautiful red conglomerate, about 15 m. 
high and dipping 83° to the S. At its south-west end this ridge descends abruptly 
into the lake, while the shore of the island at its other extremity is littered with 
stones which have fallen from the summit and for the most part form a wall or 
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ridge a short distance back from the shore proper, giving rise in places to small 
strand-lagoons. The longest side, that facing north-west, also contains a num- 
ber of similar fragments of stone, lying so thick together that we had some 
ado to get amongst them. The eastern side, on the contrary, consists of coarse 
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sand and fine gravel, the latter beautifully polished and rounded. In the middle of 
the island the vegetation was relatively abundant and the grass good. This island 
too is visited in the winter, as was also evident from the cairns of stones built upon 
the conglomerate ridge. Along the shores a low rampart can generally be distin- 
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guished, and on the inner side of it was some water, 
projects a cape littered with stones. 


From the north-east corner 


As the afternoon wore on, 
naiy' spectacle; for we were able 


the sky became clouded, presenting an extraordi- 
to watch the progress of the separate squalls as 
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they raced along, especially across the mountainous regions on the south side of 
the lake, first whirling up the dust on the narrow flats beside the shore and then 
scattering over them, and more particularly over the mountains, a sprinkling of snow. 
By that the waves had subsided, though they were followed by a long, gentle swell. 
The followincr were the bearing’s of the features nearest to the little island: in the 
S. 26° W. and S. 55° W. appeared the ends of a small hammer-like ridge, forming 
a broad peninsula connected by a narrow neck of land with low ground behind, 
while a bay penetrates both east and west of it. The former of these bays is 
bounded on the east by a second peninsula, with three parallel ridges running down 
it, and of these three the most distant one, which bore from the S. 45° E. to the 
S. 68° E., appeared to fall pretty steeply into the lake. To the N. 75° E. lay the 
northern promontory of the large island and to the N. 73° E. the pier-like promon- 
tory on the mainland to the north. The peninsula to which this promontory belongs 
is very like that which I have just mentioned as existing on the southern shore, and 
like it is studded with three parallel ranges. Of the three, the innermost one, that 
is the one farthest north, terminates on the west in a rocky cape, which bore N. 3° W. 
On the southern shore of the lake we were able to distinguish generally four dif- 
ferent ranges, each rising successively higher as they lay more remote from the 
lake, and the last one of all capped with snow. 

Upon leaving the island we paddled towards the S. 66° W., steering for one 
of the rocky headlands on the south. At the same time we also left behind us the 
hammer-like penin.sula and its round western bay, and beyond it we soon per- 
ceived the forks of two fresh, and somewhat more important, ranges. The outline 
of the northern shore was more difficult to make out; it appeared however to run 
more evenly, and not to be broken by rocky headlands or bays. Along this stretch 
of our journey, that is diagonally across the greatest basin of the lake, though 
nearer to the southern shore than to the northern, 1 was, in consequence of a fresh 
tempest which nearly cost us our lives, only able to take five soundings in all, 
namely the first immediately west-south-west of the little island 37.90 m., then 47.30, 
47.85, and 45.00 m., and finally, close to the wild and picturesque southern rocky 
shore, 24.30 m. The maximum of these soundings, 47.85 m., is one of the very 
deepest which I have obtained in any of the Tibetan lakes; but it is very possible that 
the Tschargut-tso goes down to even greater depths on the north of the line that we 
steered. Thus the second little rocky island also rises from a considerable depth. Even 
at the very first glance, one would almost venture to say, that the lake must be 
relatively deep. Its basin lies, it is true, in a latitudinal valley, like so many of the 
lakes which we encountered in Central Tibet; but, while these lie in broad, flat 
valleys, and consequently must be shallow, as was, for instance, the big salt lake 
which we came across on the journey of the year preceding, the latitudinal valley of 
the Tschargut-tso is narrower, and is inclosed between steep mountain-ranges which 
advance right to the water’s edge. 

While the cliffs in this part of the lake dropped, so far as I was able to see, 
for the most part sheer into the water, the shore at Camp LXXXVII swept a long 
way inland, and was backed by relatively low ground: it was in fact a gravel 
scree which there touched the water s edge, and it was in part overgrown with 
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grass. The mountains in the same quarter consisted partly of conglomerate, partly 
of a light variety of rock, possibly quartzite: the dip was 6o‘^ towards the S. 35° E. 
At that point the lake narrows very appreciably, and the mountains which rise on 
the northern shore are of a somewhat different shape from those which we had 
hitherto seen. The main range nearest to the lake sends down to it several minor 
spurs, with short and small glens between them. On the flatter parts of the shore 
we again observed the tents and flocks of the nomads. 

On the 24tli September we traversed the last portion of the Tschargut-tso, 
namely its narrowest and most westerly part running towards the west-south-west. 
Our course ran nearer to the southern shore, and the depth there amounted to 13.95, 
15 -ooj 5 -so, 6.80, and 1.65 m. The mountain-range on the south is steeper and more 
craggy, and the gravelly scree at its foot also inclines steeply towards the lake, 
only one or two of its capes being flatter. On the northern shore there was on 
the contrary room for a broad strip of level ground. The lake narrowed still further, 
its tapering extremity swinging away towards the south. It is here that it is entered 


by the river Tsangmo-rapga, which issues from the large lake in the west, the name 
of which is, I was told diversely, the Addan-tso and the Nagma-tso. In its mouth 
lies a low sandy island. The river, which is not more than i km. in length, flows 
in almost a straight line from north-west to south-east, and is very uniform in 
breadth. It is so deep that the current is hardly noticeable, except in the relati 
vely shallow places, where I measured the volume, and there the current was 


lively. The breadth of the river was 35 its mean depth 2.79 m., and its mean 
velocity 0.205 m. in the second. The volume was consequently 20.02 cub.m. in 
the second. On 9th Sept. I found that the volume flowing out of the Tschargut- 
tso was 25.9 or in round numbers 26 cub.m.; but on 24th Sept, this lake was 
receiving^ 20 cub.m. in the second from the Addan-tso, and this notwithstanding 
the continuous evaporation. The difference of volume is of course simply due to 
the fact, that the latter measurement was taken 15 days later than the other, 
a difference of time calculated to produce a very appreciable effect at that season 
of the year. I have already stated, that there were no signs to indicate that 
the Jagju-rapga had been at a higher level during the summer that was just past 
and that the river stood on 9th Sept, at what was approximately its maximum 
level. But I also considered it probable, that a drop might take place during 
the winter, though to what extent it would be impossible to form any idea, seeinij 
that the conditions which exist in the drainage-area of the Addan-tso are un- 
known. All that is known to me in this regard seems to suggest, that the Addan- 
tso receives a pretty considerable volume. For to the south of this lake there is 
an extensive mountainous country with ranges running east and west. After a hard 
and stormy, though fortunately short, voyage across the extreme eastern bay of the 
lake, we landed at a point upon which we beheld conspicuous peaks, cappL with 
perpetual snow, to the S. 3° W., S. 13° W., and S. 48° W. An hour Ler we 
crossed over a pass on the northern shore, from which we obtained another magnifi- 
cent view of the mountainous country to the south, and especially of two transverse 
glens opening m the S. 9° W. and S. 29° W. Even at the greaV distance at wWch 
we then were, we could see that streams of no inconsiderable size were making their 
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way through them to the lake, for on the flat land below their mouths there were 
winding ribbons of glancing silver. Moreover two of my men, one of them a 
Cossack, who had been out in search of me along the western and southern shores 
of the Addan-tso, and met us here at the Tsangmo-rapga, told me, that they had 
passed not less than eight active streams, all of which issued out of the mountains 
to the south, and one of these was especially broad and full of water, though not 
very deep, only reaching up to their horses’ knees. 
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VIEWS OF THE SOUTHERN SIDE OF THE LITTLE ISLAND OF TSCHARGUT-TSO. 



CHAPTER VII 


THE ADDAN-TSO. COMMENTS ON THIS LACUSTRINE 
GROUP — THE DAGTSE-TSO. 


Bower gives us the following information, first of the route after quitting his 
Camp 45: »On leaving camp we went through a narrow defile that opened out on 
a wide valley in which was an enormous lake». This lake cannot, as I will show 
later on, be any other than the Addan-tso. With regard to the stage to camp 47 
he says further: 

»Soon after leaving the last camp we found ourselves on the banks of a large 
stream flowing into the lake. Although it was cut up into many branches, it took 
us some time to find a ford, and then we only got over with difficulty, all our 
bedding and baggage getting wet. Another stream farther on, though it did not 
hold nearly as much water, was almost as difficult to cross, owing to the stony 
nature of the bottom and the force of the current. After crossing it, we turned up 
a valley on the south and camped. » When returning, t. e. on the road, to camp 56, 
Bower writes thus in his Diary. »Halfway we stopped and had tea with our Tibetan 
friends and then passing our old camp, N:o 48, camped where a fairly large stream, 
issuing from the snowy mountains on our south, flowed towards the large lake on our 
north. Another big lake was described to us as lying to the north-west. I made in- 
quiries as to when we were to turn north, and was told just west of Chargat Cho ; 
but the question was, where was the Chargat Cho? for, amongst other names, nearly 
every lake we had seen had been called Chargat Cho.s The following describes the 
next day’s journey to Camp 57: »On the march the large river that had given us a 
good deal of trouble in fording was recrossed; the water had fallen, but was still 
pretty deep, and a couple of Tibetans on yaks, who were showing the way, came 
on a deep bit suddenly; yaks and men disappeared under the water». 
Finally I may quote the following passage descriptive of the march to Camp 58: 
.A pleasant easy march up the western edge of the lake. From camp a beautiful 
view down the lake was obtained, with an island in the foreground, called in 
memory of some great legendary warrior, Spamo’s Helmet. Near where the rivers 
enter on the south-west side, the water had quite a greenish colour, but towards the 
other end it was bright blue.»* 

* Op. cit., pp. 76 and 106. 

Hedin, Journey in Central Asia. IV. 
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There are various reasons why I assume that the lake which Bower calls 
Chargat Cho is identical with my Addan-tso. For one thing, on Bower’s map the 
distance between the Chargat Cho and the Caring Cho (i. e. Selling-tso) is 55 km., 
whereas I found that the distance between the Sellinor-tso and the Tscharg-ut-tso 
amounts to only 22 km., but the distance of 55 km. does agree excellently well 
with the distance between the Selling-tso and the Addan-tso. Further we are told 
about several rivers flowing down towards the lake from the snowy mountains on 
the south and emptying especially at its south-west corner; and this agrees with 
what I myself and my scouts observed to be the case with regard to the Addan- 
tso, while there are no such rivers entering the Tschargut-tso. Again, Bower says 
nothing about a river issuing from the lake; on the contrary' he represents the 
Chargat Cho and the Caring Cho as two quite independent basins, separated from one 
another by an isthmus. He speaks of there being an inconsiderable difference of ele- 
vation between the freshwater lake and the saltwater lake, but in this he is so far in- 
correct in that he makes the latter lie higher than the former. The altitude that he 
gives for the Chargat Cho (15,348 ft) agrees tolerably well with the elevation which 
I obtained for the Addan-tso, namely 15,125 ft. From all this it results that the two 
last-named lakes are identical, and that Bower did not see the real Tschargut-tso at 
all, but travelled on the south side of the mountains which stand on its southern shore. 
Similarly he was separated by mountains from the valley of the Jagju-rapga, and 
consequently co 7 ild have no idea that any water connection existed between his 
Chargat Cho and Caring Cho. As his route ran from west to east, and back 
again the same way, there was nothing to bring him at any point into contact with 
the Jagju-rapga. The river which is shown on his map coming from the west, and 
emptying into the Caring Cho, is probably identical with my Alan-tsangpo. 

Nevertheless — and this is the most important conclusion that can be drawn 
from the passages which I have quoted from Bower — we find that the Addan-tso 
really does receive a considerable quantity of water from the south. On the 9th 
October the biggest river contained, according to Bower, a le.ss volume than on the 
2nd September, though even then it was a noteworthy stream. His map shows five 
rivers entering the lake and all coming from the snowy mountains on the south; 
but, on the contrary, not a single one from the north, east, or north-west, and this 
again agrees perfectly with my own oFservations. In this respect the Addan-tso is 
like the Naktsong-tso, which likewise derives all its tributaries from the south, from 
the same latitudinal mountain-range. But in the Selling-tso the case is different: 
this lake receives its most important tributary' from the north-east, but that tributary, 
the Satschu-tsangpo, originates in a vast mountainous region at a considerable 
distance away. 

Trotter, on the strength of Nain Singh s wonderful journey, assigns to the 
Tschargut-tso a position and a rank that are altogether exaggerated. He says with 
regard to it: 

»It appears that the drainage from nearly all these lakes finds its way either 
into the Chargut Cho, a large lake said to be twice the size of any with which we 
are as yet acquainted in these parts, or into the Nak-chu-kha, or Hota Sangpo, a 
large river which issues from the Chargut Cho and flows eastward. The southern 
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banks of this river are said to be inhabited at certain times of the year by shep- 
herds from the De Namru district (north of De Cherik). The country to the 
north of the Nak-chu-kha is believed to be uninhabited.»* 

By »all these lakes» he means the Chikut Cho, Kyaring Cho, Mokien Cho, 
and Namcho or Tengri-nor, and several others, an assumption which is of course 
absurd, for it is in direct conflict with both the orographical and the hydrographical 
structure of the Tibetan highlands. Even to one who possesses no knowledge of 
the country, the hydrographical arrangement of his map presents a very improbable 
appearance — an immense lake receiving rivers that issue out of a series of other 
lakes lying west, south, and south-east of it. Even the Tengri-nor is made to send 
out an emissary, if not to the Tschargut-tso itself, at all events to the river 
which issues from the Tschargut-tso and flows east. As a matter of fact 
we know now, through the investigations which have been carried on since Nain 
Singh’s time, that the country in that particular locality does not slope from south 
to north, but from north to south, and that the lakes, situated at different latitudes, 
are sharply separated from one another by mountain-ranges running east and west. 
The position of Nain Singh’s Chargut Cho is fairly correct, and thus serves as a 
confirmation of the name of Tschargut-tso, which was given to me as the name of 
the lake which I have described above. The only thing is, that on his map the lake is 
put a little too far towards the north, and its size is considerably exaggerated, 
being made actually twice as great as the Tengri-nor. 

PI. 65 of my atlas will give a comprehensive idea of this interesting country, 
of which I was only able to make an all too cursory examination, though it is a 
country that would well repay a close and detailed investigation. Here I will only 
briefly recapitulate the connections that link the different lakes together. We have, a 
long way to the west, the Addan-tso, a medium-sized, compact lake, with a single 
basin, in which I was unable to detect any islands; although, according to Bower,"^ it 
does contain one near its south-west corner. According to the map of the same travel- 
ler, there are no noteworthy bays or promontories on its southern or western shores, 
and in this respect it is very unlike the Tschargut-tso, with its fantastic and involved 
outline. On the east side the Addan-tso is divided into two bays by a peninsula that 
juts out to the west, and on it are two mountain-ranges, the northern one quite 
short and detached, while the one to the south clearly forms the continuation of the 
mam chain that borders on the south the valley of the Jagju-rapga and the Tschar- 
gut-tso, while its eastern end runs out in the same way towards the shore of the 
Selhng-tso, where again it gives rise, by means of a similar, though smaller, cleav- 
age, to two bays. On the northern side of this peninsula there is an indentation 
towards the south, just as though a notch had been cut out of it, and into this 
notch fits a flat peninsula that projects southwards from the northern shore of the 
lake; it is between these tivo peninsulas that the river Tsangmo-rapga enters. Along 
the northern side of the lake runs a big mountain-range, which sends off minor spurs 
at intervals towards the lake. As a rule a strip of flat strand is left between the 
foot ophejuountains and the water’s edge, dotted with several long, narrow 
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lagoons; one small portion of the range in the west appears however to plunge 
abruptly down into the lake. The Addan-tso forms, as we have seen, the receptacle 
for the surface-water that gathers off a pretty considerable area, the greater part 
of which lies apparently south of the lake. The reason why the Tschargut-tso does 
not receive any tributaries from the south is probably simply this, that the latitudinal 
valleys which lie on that side drain westwards into the more southerly of the two 
eastern bays of the Addan-tso, and eastwards into the upper course of the Alan- 
tsangpo, and more especially into the Selling-tso. The water of the Addan-tso flows 
out through the Tsangmo-rapga and empties into the Tschargut-tso, that stream being the 
only affluent of the latter lake, except for the brooks which enter it directly during 
the rainy season. After leaving the Tschargut-tso, which is thus nothing more than 
a »half-way house», a gigantic fluvial ganglion, the water continues through the 
Jagju-rapga eastwards into the Selling-tso. This lake occupies the very lowest part 
of the entire basin, and is therefore its terminal lake, so that its water is salt. In 
contradistinction to the Satschu-tsangpo and the Alan-tsangpo, and the other two lakes 
emptying themselves into the Selling-tso that we have already made acquaintance 
with, the Jagju-rapga maintains, we have assumed, a certain constancy of level 
throughout the whole of the year, the reason of this being that it receives its water 
from a rather large freshwater lake, the gathering-basin of a pretty extensive area; 
moreover the Tschargut-tso also acts as a moderator to its northern neighbour, the 
Selling-tso, which still further distributes and equalises the volume, tending to render 
it as far as possible independent of the seasons. I do not of course mean to say, 
that there is no fluctuation of volume in the Jagju-rapga, but it is probably very 
slight. To obtain absolute certainty upon this point would require a visit to that 
lacustrine region in winter. 

It is however of great interest to turn to the very distinctly marked and 
beautiful old beach-lines and step-like terraces which occur on the northern shore 
of the northern bay of the Addan-tso and on the western shore of the northern 
peninsula. In the former locality I did not observe more than two terraces, but in 
the latter three, and of these the highest may be fully lo to 15 m. above the 
existing level of the lake; hence these terraces clearly correspond to the shore- 
ramparts which I had previously seen on the western side of the first rocky island 
in the Tschargut-tso. As for this peninsula, it is curious, that these ramparts are 
formed on its western shore only, but are totally absent on its eastern side, the 
explanation being of course the same as that which applies in the case of the island, 
namely the prevalence of westerly winds and the effects which they produce upon 
the western shore through the instrumentality of the violent waves and their surf- 
beat. The two lowest terraces on the northern shore of the bay and on the western 
shore of the peninsula belong of course together notwithstanding that they are in a 
couple of places broken, and even obliterated. There are no terraces on that part 
of the west side of the peninsula which lies under the shelter of the more northerly 
range on the southern peninsula. The existence of the two upper terraces are more 
difficult to explain, for both slope inwards towards each other, and thus can hardly 
be regarded as having anything to do with a higher water-level at some former 
period, but rather they would appear to represent the traces of the border-rim of 
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a bay of the Tschargut-tso, the rudiment of which still survives m the form of a 
little bay. However that may be, the two lower terraces at all events are a proof 
that the level of the Addan-tso was formerly higher than it is now. Nobody, I 
suppose, would maintain, that these beach-lines have been made by fluctuations of level 
at the present time; that would be tantamount to asserting that the Addan-tso rises 
several meters in the spring when the snows begin to melt on the mountains to 
the south, or later in the summer and in the autumn during the rainy season. For 
in proportion as the inflow into the lake increases so will its outflow through the 
Tsangmo-rapga, and the resultant effect at any rate will be, that the lake will 
maintain itself at the same level. Such fluctuations as do take place in its niveau 
are certainly so insignificant that they cannot under any circumstances be brought 
into connection with the terraces in question. Around the Selling-tso I found ter- 
races the altitude of which above the existing level of the lake I estimated at 
about 50 m.; and the shrinkage that is going on in that lake I attribute to a 
diminution in the rainfall. To the same cause we must also ascribe the drop in the 
two freshwater lakes, though in them the subsidence takes place much more slowly, 
for in their case another factor steps in as a modifying agent, namely fluvial erosion. 
For if you conceive these two lakes to have been ten meters higher than they are 
now, that is to say as running together to form one long lake, with a narrow sound 
between them, the shape of which can be outlined thanks to the terraces on the 
peninsula, then the level of the Jagju-rapga would also have been ten meters higher 

than it is now, otherwise a position of equilibrium could not possibly be maintained. 

In order to bring about a drop of ten meters in the lakes, that is to bring them 
down to the level at which they now stand, an erosion to that same amount must 
be posited in the Jagju-rapga. This erosive activity is still going on, and is 
accompanied by a parallel fall in the two freshwater lakes. But if we suppose the 
diminution in the rainfall to take place so rapidly that the erosive activity of the 
river is unable to keep pace with it, then we should sooner or later have this result, 
that the Tschargut-tso would cease to emit any water into the Jagju-rapga, but on 
the contrary would become cut off from it and would gradually turn salt. And the 

same fate would happen to the Addan-tso. Later on we shall come across lakes in 

which this process actually has taken place, and amongst these are instances of 
lakes which are on the point of totally disappearing off the face of the earth. 

As for the fourth member in this peculiar lacustrine family, namely the Nak- 
tsong-tso, we have ascertained that it occupies a more independent position than 
the other two freshwater lakes; for, while it does receive affluents from the south 
and west, it has, on the other hand, no visible outflow. 

Leaving behind us the north-west bay of the Addan-tso, we travelled for 
some distance westwards along its northern shore, then struck off to the north- 
west, making for a not particularly high pass in the range which separates this 
lacustrine valley from the next latitudinal valley to the north, and which, I imagine 
IS the one along which Littledale travelled. Here we found various small freshwater 
pools and numerous nomad tents. In the district in which we pitched Camp LXXXVIII, 
at an altitude of 4,686 m. the grazing was not particularly good. Meanwhile the 
caravan had made its way from Camp LXXXIV on the east side of the Tsqhargut- 
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tso by a latitudinal valley north of the lake, and through the districts of Churmi 
and Dahling. The next mountain-range to the north was called, they were told, 
Jeru-dschandsching. 

September 25 th. The narrow latitudinal valley which we had followed 
debouched at Camp LXXXVIII into a very broad latitudinal valley, and in this we 
continued our journey towards the west. The day was raw and cold, and nearly 
all day half a gale blew from the w'est, the sky being everj'vvhere hung with heavy 
blue-black clouds, though they discharged merely a slight drizzle once or twice; of 
the sun there was not a glimpse to be seen. We were speedily to discover that 
winter was already making its approach with rapid strides. The rainy season had 
come to an end, and was succeeded by the period of constant westerly winds, which 
after a couple of breaks increased steadily in both duration and strength. We were 
thus travelling under peculiar and not very favourable conditions. For the thorough 
exploration of a country it is above all indispensable that the explorer should enjoy 
perfect freedom of action and not be hampered by the annoying attentions of troops 
of Tibetan mounted men. Another equally indispensable condition is, that he should 
have a strong and mobile caravan, and not one greatly reduced in both numbers 
and strength, such as mine was then. We were, it is true, to be soon supplied 
with Tibetan yaks, w'hich came to carry our baggage; but our escort had received 
stringent orders from Lhasa, and were not to be induced to turn aside to either 
right or left. Last, but not least, there is a limit even to the traveller’s own 
endurance, and we had already been travelling so long on those stupendous 
altitudes, that we literally w'ere quite unable to face any fatigue that was not 
absolutely unavoidable. For these reasons during the greater part of the way to 
Ladak I had to keep faithfully to the latitudinal valleys, which of course entails a 

one-sided and monotonous view of the region traversed. All the same I still con- 

tinued my mapping on the same minute lines as hitherto, and by means of this 
long itinerary I obtained an especially accurate and valuable general idea of that 
part of Tibet and of the character of the latitudinal valleys in the central parts of 
the country, just as in 1896 I acquired a similar fair grasp of the character of the 
latitudinal valleys of northern Tibet. And even though the orography was mono- 
tonous, yet the work which I thus carried out, under extremely difficult circumstances, 
will find its right place as soon as the country to the north and to the south of 
my route has been explored with equal minuteness, and when my latitudinal valleys 
have been crossed at several points and been compared with their neighbours to 
north and south. I did, it is true, come at several points into contact with Little- 
dale’s route; but, notwithstanding that I endeavoured to avoid it as far as possible, 

I do not think that any real harm has been done, for in point of accuracy Little- 

dale’s map leaves much to be desired. In the majority of cases it was difficult to 
identify the points where our routes intersected; but whenever they did intersect I 
will for the future call attention to the fact. 

Meanwhile we were marching along the great open latitudinal valley, the 
mean breadth of which would be about 30 km. On the north it is bounded by a 
short, but imposing, snowy range, though the greater part of its snow appeared to 
have fallen recently, and consequently had not lain there all the summer. Below 
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this, to the south, runs another range, lower and parallel with the first range. In 
the middle of the valley there are occasional stretches of minor hills. The moun- 
tains on the south, that is to say the westward continuation of the range last crossed 
over, on the northern shore of the Addan-tso, is considerably lower than the opposite 
range on the north of the valley, but on the other hand its outlines are wild and 
fantastic; there was not a single point where it would have been possible to cross 
the range with camels. Towards the north-west and west-north-west the country is 
very flat, the only diversities being some low hills. And the same thing is true of the 


country to the west, that is in the direction in which our latitudinal valley was running. 
I was told that this southern range is called Kondo. After we had passed a spring 
called Biji, we travelled for a while towards the south-west, keeping faithfully to the 
foot of the southern mountains, sometimes crossing over flat spurs that jut out from 
it, as also shallow dry gullies. On the right we passed a small free-standing butte. 

During this day’s march we counted no less than 32 black tents belonging 
to the nomads, all of them standing on the slopes of the southern mountains, and 
here too, although the grass was but poor, large flocks were grazing. My Lama, 
who visited several of the tents, told me that they contained 2, and at the most 8, 
persons each. If we knew the number of latitudinal valleys in this inhabited part 
of Tibet, and knew the grazing capability of each valley, we should be able to 
make a provisional calculation as to the numbers of the population. It must 
however be remembered that the population increases as you proceed south from 
the country through which we were then travelling, but towards the north it thins 
away and soon ceases; indeed it is probable that north of our latitudinal valley 
there was but a small number of tents, and in some places none at all. Our know- 
ledge of the general geography of Tibet is however all too scanty to admit of any 
reliable conclusions being arrived at on this topic. The range of Kondo may in a 
certain sense be regarded as a geographical boundary. South of it the relief of 
the country is very capricious and irregular, a chaos of mountain-ranges, most of 
them stretching east and west, and the latitudinal valleys between them are laraely 
occupied with lakes; and so it continues as far as the great snowy^ range, which 
separates this lacustrine region from a similar region farther to the south, in which 
he the lakes Dangra-jum-tso, Nganzi-tso, Daru-tso, Kyaring-tso, Mokien-tL, and se- 
veral others, all known since Nain Singh’s journey. North of the Kondo ran^e the 
highlands are more plateau-like, although even there big ranges run from east to west, 
n a later chapter I propose to bring together for comparison a number of profiles 
based upon our existing knowledge of Tibet. ’ 


The only transverse glens that bear names appear to be those which possess 
springs ,n the.r entrance; one of these, known asUrumi, contained springs, marshes 
grazing, and four tents. Here began a little foot-hill range, fairly well defined 
this we passed at some distance. Our camp that evening, in the district of Schalun J 
or Dagdi, was also situated close to some marshes formed by spring, and near 
them were several open freshwater pools. Not far away ends the Lie range from 
which a number of gullies and watercourses descend towards the north, all dfficuU 

cross over and Urmg to both man and beast; they were 3 to 4 m. deep and 
were all crossed at right angles. -5 4 aeep and 
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The camp just mentioned, the altitude of which was 4,609 m., stood 40 to 
50 m. above an oblong or oval-shaped lake situated in the middle of the latitudinal 
valley. This lake was said to be called the Dagtse-tso; its eastern end was a few 
kilometers to the north of our camp. It forms the predominant feature in the scene, 
and north-west of it several lofty summits towered above the mountain-range that 
rises in that quarter. In shape this new lake is very unlike those we had recently 
been travelling amongst. In the case of the latter the mountains advance quite 
close to the water’s edge, and even rise out of it in the form of islands; whereas 
the Dagtse-tso is certainly a very shallow sheet of water, and it lies at a great 
distance from all the surrounding mountains, and has flat, rounded shores, above 
which it was easy to see, even from a distance, distinct traces of an older, higher 
beach-line and proofs that this lake, like the Selling-tso, is undergoing a process of 
desiccation. But the process appears to be going on at a more rapid rate in the 
Dagtse-tso than in the Selling-tso. At the eastern end of the former we counted 
eight distinct chains or rings of lagoons, arranged concentrically and forming long, 
narrow sheets of water, interrupted at intervals, the yellow colour of which con- 
trasted with the pure blue water of the lake. It is abundantly clear, that these 
collections of water are dammed up by older strand-ramparts, and that they are fed by 
springs close at hand. Seen from a little distance, these lagoons present a rather 
unusual appearance; surprise is created not only by their irregular position and 
structure, but also by the fact that all of them, the lowest as well as the highest, 
are able to contain water. PI. 66 of my atlas will give an idea of their arran- 
gement. The positions, with intervals of almost equal distance between the 
broken rings, point to a regular progressive rate in the shrinkage of the lake. 
There are also lagoons and ancient beach-lines on the southern shore of the 
lake; but they are of quite a different character, being smaller, more scattered, 
and not concentrically arranged, parallel with the shore. It is worth noting, that 
these strand-ramparts are especially developed at the eastern end of the lake, that 
is to say at that end upon which the waves beat with the greatest violence, driven 
as they are by the prevailing westerly winds, and consequently at that part of the 
lake in which the strand-ramparts are being built up with the greatest degree 
of energy. 

September 26th. From Schalung we travelled towards the west-south-west, 
keeping a couple of kilometers from the southern shore of the lake. The little 
red detached range soon came to an end, and in place of it we had on our 
left hand a bigger and more accentuated range, situated farther to the south. In 
the entrance to its transverse glens freshwater springs not seldom leap out, though 
the yield of water is small. It was in their vicinity that the 16 nomad tents stood 
which we observed on this day’s journey. We left close on our right hand several 
freshwater pools, some containing muddy yellow water, others water that was of 
perfect limpidity. The country between our route and the lake was level, and 
abounded in pools and marshes; it was with the very object of avoiding this marshy 
and treacherous ground that we travelled at such a distance from the lake. The 
shore-line is regular, possessing neither bays nor promontories. The water was 
rather salt, its sp. gr. being 1.043. Notwithstanding the proximity of human 
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beings and domestic live-stock animal life was fairly abundant beside the lake; 
kulans and antelopes were especially numerous, and there were also hares, partridges, 
and gulls. 

Of the transverse glens that come out of the mountains on the south, several 
are of pretty fair size. Upon reaching the largest of these, we turned north-west, 
for we were now approaching the western part of the oval-shaped Dagtse-tso. 
Generally the surface was level and good for travelling, except that the gullies which 
issue out of the mountains to the south were deeply excavated. Of these only one 
at that time carried water, a mere trickle issuing out of a spring situated just 
above our track. In three places we crossed over old beach-lines, all wonderfully 
distinct and sharply outlined. They resembled rounded terraces with steep slopes 
next the lake. The first of the three was however more like a wall, and at its 
southern foot a lagoon is sometimes formed by a temporary brook, judging at least 
from the cracked, yellow deposit of clay which we found there. In the neighbour- 
hood of the recently mentioned watercourse that did carry water, seven strand- 
ramparts were to be counted, smaller than those mentioned before, but all the same 
distinctly marked and arranged amphitheatrically and concentrically. Strand-ramparts 
like these accompany faithfully the shores of every salt lake in Central and Western 
Tibet. We have already encountered them beside the Selling-tso, and we shall 
come across even more beautiful examples later on. The peculiar conformation of 
the surface which now came into view on our left hand also bears witness to the 
desiccation of the Dagtse-tso. The foothills on the south consist of a somewhat 


detached, reddish range, and they descend by an abrupt, step-like terrace towards 
the north-east, and finall}^ thrust out, .still in the same direction, an ofifshoot 
shaped like a pier or wall, which forms the dividing-line between two sheets of 
water not directly connected with the Dagtse-tso. South-west of this »wall» there 


stretches a long, but small, lake, which is fed by a stream that comes from the 
south-west and possesses no visible emissary into the lake. Its water had a slightly 
saline flavour; around it are marshes and pools, and on these were thousands ol 
gulls and a couple of hundred of wild-geese. On the north-east of the same 
di\ iding-line there is a long, narrow sheet of water, which in places bears a striking 
resemblance to an old river-bed. The water in it was fresh and bright, and it 
contained an abundance of grass and of wild-geese. On its northern shore stand 
some low hills of barren, yellow clay. This sheet of water is also connected with 
extensive marshes, which reach all the Avay down to the shore of the principal lake, 
though, so far as we were able to see, they do not communicate with it directly. 
On the surface of this long stretch of water we observed current movements here 
and there setting in different directions, the inference being that they have their 
origin in springs. Amongst the marshes, as also along the whole of the southern 
shore ^of the lake, the grazing was relatively good; but along our line of march the 
ground was practically barren. At the foot of the pier-like dividing-wall there was 
not a trace of vegetation to be seen; the ground there is sometimes overflowed by 
rain-water charged with .sediment, and is as level as a floor. Later on, as we drew near 
to the embouchure of the Bogtsang-tsangpo, the grazing increased a little in 
quantity but still continued poor in quality. Camp XC (4549 m.) was pitched on the 
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right or southern bank of the river and a few meters above the surface of the lake. 
The river is there divided into several arms, and bordered on the south by a clearly 
outlined strand-terrace. The actual outfall into the lake is situated several kilometers 
towards the north-east, not far south of a little isolated mountain which rises on the 
north-west shore of the Dagtse-tso. In this region we discovered three nomad tents. 


J)ogt se-tso 

mw 




Xagoon. 





The main range that runs north of the latitudinal valley in which the lake is situated 
is crowned by an immense round-topped snowy mass and by several smaller snoviy 
summits; and there were also some rudimentary glacier-arms. During the day the 
wind had blown hard from the west, and about three in the afternoon it was followed 
by a couple of showers of rain. Next day, which we devoted to rest, the weather 
was, on the contrary, astonishingly warm and still, and the air was actually full of 
buzzing flies. Then followed a sort of Indian summer, though of the briefest, for 
it only lasted a couple of days; still it was pleasant and beneficial to the caravan. 



CHAPTER VIII. 

TRAVELLING BESIDE THE BOGTSANG-TSANGPO. 


September 28th. West and south-west of the Dagtse-tso (called Tuktsitukar-tso 
on Littledale’s map) three parallel latitudinal valleys can be clearly distinguished. 
So far as one can judge from Littledale’s map, he appears to have travelled along 
the most northerly of these and to have crossed the river once only, and that not 
very far west of the lake, but after that to have left its valley for good. I, on the 
.contrary, followed the middle valley, and in this region my route is separated from 
the English traveller’s by a range of moderate elevation, running on the whole from 
east to west and broken in places. A great part of the middle valley is occupied 
by the Bogtsang-tsangpo. This river in the eastern end of its valley breaks through 
the bordering range on the south, and flows for a short distance in the most southerly 
of the three latitudinal valleys, and then once more cuts its way through the same 
range and so returns to its original valley, along which it winds down to the lake. 
On the way it makes a bend to the north and appears to flow pretty close to the 
southern foot of the extreme eastern portion of the range which separates the middle 
valley from its next neighbour on the north, that is to say the same range that 
separated my route from Littledale’s. 

Accordingly when we resumed 
our march from Camp XC towards the 
west-south-west, across the flat plain 
that surrounds the lake, a plain bearing 
thin steppe vegetation in a sporadic 
fashion, we soon drew away out of sight 
of the river, nor did we see it again 
until after we had entered the middle 
valley. At its eastern end however we 
crossed the river at a point where it was 
flowing from the S. 6° W., and where 
the breach is situated by which it cuts 
through the southern range. I had 
intended faithfully following the course of the river, so as to map it throughout. 
The existence of the Bogtsang-tsangpo was already known, first through Nain Singh, 
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and afterwards through Littledale; but we possessed no map of it. With our heavy 
and unwieldy camel caravan, it proved, however, impossible to penetrate through 
the transverse glen. A couple of my Cossacks, who went to reconnoitre it, reported 
that it was narrow and rugged, and was shut in by precipitous cliffs, forming a deep 
gorge, at the bottom of which the riv^er churned its way along. This transverse 
glen is said to merge towards the west into the most southerly of the three latitudinal 
valleys; and in fact that valley appears to be far narrower, and to present far 
greater difficulties, than the other two to the north of it. It is said to be especi- 
ally precipitous on its northern side 
and in places to descend sheer into 
the river like a wall. Through the gap 
made by the transverse glen we per- 
ceived at some distance to the south- 
west a fresh mountain-rang-e, of mode- 
rate elevation and capped with snow. 
At the point where we now forded the 
river, it was divided into four small 
arms and two bigger ones, the aggre- 
gate volume of the whole being about 
Fig. 56. NF..u< c.AMP xc. 6 to 7 cub.m. in the second. As the 




Fig. 57. s 35" E FROM CAMP XC. 


volume a little higher up was somewhat 
less, it is probable that the river is 
not joined by any tributary before 
piercing through the transverse glen. 
And as the volume at Camp XC can 
hardly have been more than 3 cub.m., 
it is quite conceivable that the river 
divides just above its embouchure into 
an even greater number of arms than 
those which I saw. From the same 
ford we observed to the north a small 
lake, forming a sort of continuation of 
the Dagtse-tso. The small lake south 


of Camp XC is fed through a big glen 
that pierces the southern range, and in the outlet of which we perceived two 
nomad tents, the only ones we saw during the course of this day’s march. 

We left the river therefore on our left, behind the red mountain rano-e, with 
a sharp crest, that borders its glen on the south. The middle latitudinaT valley, 
up which we were marching, grew more and more broken, and we soon entered a 
distinct gorge, a deep-cut eroded watercourse inclosed between low, but steep, hills. 
These were composed almost entirely of soft disintegration material; but occasionally 
in the deeper incisions the hard rock cropped out, a red sandstone, very severely 
weathered, and dipping 25° to the S. 12° W. The gorge was very sinuous and 
the ascent not inconsiderable. In one or two of the deeper places in the bed of 
the watercourse there were small pools left after the last rain. From both sides 
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the gorge is joined by several similar ravines, all deeply cut and all without water. 
At length the gorge opened out again and we began to march along a level, slowly 
ascending swelling, that rises between two main watercourses, which unite to make 
the gorge I have just described. Here we found, though in insular patches, as 
in the main valley, fairly good grass, tall, but yellow and hard, such as it usually 
gets towards autumn. The valley was now inclosed between two small mountain- 
ranges, steeper and with sharply defined crests; in the southern one is the summit 
O2. The two main watercourses run each at the foot of one of these two ranges. 
The altitude of Camp XCI was 4637 m. In its vicinity a hundred tame yaks were 
grazing; so that there were nomads in the neighbourhood. Our Tibetan attendants 
called this region Bigdo. 



5^- VALLEY OF THE BOGTSANG-TSANGPO. 


When we compare the three latitudinal valleys together, the following principal 
differences may be observed between them. The one farthest north is broad, open, 
and level, and possesses no distinct watercourse — according to Littledale. The 
middle one, which we were following, is considerably narrower, its floor very appreci- 
ably broken, and its watercourse energetically developed. The southern valley 
along which ^ the Bogtsang-tsangpo flows, is, according to the report of my Cos- 
sacks, in point of relief even more wild and inaccessible than the middle valley. 
Ihese differences reflect on a small scale the peculiarities which on a large scale 
ciaractense the Iibetan highlands, that is to say in its central and more northerly 
par s predominantly plateau formations with open, flat, broad latitudinal valleys- but 
m the south a more accentuated relief, with narrow latitudinal valleys, more Llclom 

foM^f iSrH-'’'] do exist in Southern Tibet, at the northern 

oot of the Himalayas, plateau-1, ke regions of the same kind as those which are so 
common at the southern foot of the Kwen-lun. 

September 29th. We still continued up the latitudinal valley towards the 
west south-west, at first ascending imperceptibly to a flat pass, only a couple of 
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meters higher than Camp XCI. On the other side of it we again went gently down, 
until we at length struck the Bogtsang'tsangpo, and then we once more marched 
up alongside it. This day too was, like those that preceded it, a warm summer 
day; indeed in the afternoon we even found the sun irksome as it shone in our 
faces, causing our skin to drj' up, crack, and peel off in large flakes. 



Fig. 59. THE BOGTSANG-TSANGPO. 


On the little pass my aneroids registered 4639 m.; but, despite the slightness 
of the relative altitude, we enjoyed from it a pretty extensive view. To the west- 
north-west we saw, through a broad, level gap, the latitudinal valley in which 
Littledale travelled, and which my Tibetan escort repeatedly endeavoured to induce 
me to follow, probably because they looked upon that road as finally and completely 
abandoned, as well as in so far of less consequence, owing to the fact that it is in 
general very difficult to find a road over the great mountain-range on the south 
down into Tibet proper, or as my escort phrased it, into the »Land of the Holy 
Books». The latitudinal valley, that is to say the actual valley of the Bogtsang- 
tsangpo, appeared to stretch as far as ever we could see towards the west-south- 
west. 

As we marched down from the pass, we had at first on our right some low 
and insignificant hills, and on our left broken country, through which all the water- 
courses make their way down to the Bogtsang-tsangpo. Upon coming to a fresh- 
water pool, fed by springs, we found large flocks of sheep grazing; the grass was 
in patches exceptionally good. 

After passing on our left a small mountain knob, rising above the otherwise 
soft ground, we once more caught sight of the Bogtsang-tsangpo, winding with 
short, sharp bends immediately south of our line of march. At first it looked so 
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intricate and involved that it was difficult to form any idea as to where it came 
from or whither it went to; but after advancing a little bit farther, we ascertained 
that it came from the west-south-west, and then trended towards the south-east, at 
the same time forcing its way by a more open glen through the southern range, 
which just there is relatively low, and then, as we have seen, it turns towards the 
east and north-east. It is joined by several side-glens, especially from the south, 
but all without water; still it is possible that some of them which originate on the 
peak N2, visible to the south, and on the range of moderate elevation to which 
it belongs, do carry water. Thus the orographical and hydrographical conformation 
is here rather peculiar and unusual: the bottom of the latitudinal valley forms such a 
vast swelling, rising up to the pass just mentioned, that the river prefers to force 
its way twice through the range on the south, a range, it is true, of no great 
magnitude, before it finally turns towards the salt lake into which it empties. 



Fig. 60. LOOKING DOWN THE RIVER FROM CAMP XCII. 


The country above the first breach is also of a more unusual character. The 
river there winds backwards and forwards across an almost level region or if not 
level It inclines exceedingly slightly towards the east, and consists exclusively of 
soft, finely divided material, originally alluvial, and now abundantly overgrown with 
grass, and in places marshy and boggy. The current was moving very slowly, the water 
was not quite clear, and I was amazed to find, that a little lower down the stream 
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possessed so much energy as to carve its way through the mountains to the south. 
Neither here nor farther west does the Bogtsang-tsangpo resemble the usual moun- 
tain streams, with their deep cut, gravelly bed, their strongly accentuated erosion 
terraces, and turbulent torrent. The river seems rather to have entered upon a 
stage of apathy, after having in the preceding section done its real erosive work, 
and levelled and filled up its latitudinal valley. In the section which I am considering it 
does, it is true, possess a terraced bank, at all events on its left, and this, while 
not very high, is quite distinct, and situated at a considerable distance from its 

existing bed. Between the terrace and 
the river-bed stretches the marshy 
region which I have recently mentioned, 
and there there are a number of typical 
backwater loops, that is windings of 
the river cut off from it, of precisely 
the same character as the boldschemals 
of the Tarim. Some of these loops 
were still full of water, others were 
empty. Formations such as this would 
not be able to come into existence, 
had not the country been so levelled 
Fig. 6 1. LOOKING UP THE RIVER FRo.M CAMP xcii. '-’P smoothed by older alluvia. The 

appearance of the river is calculated 
to deceive one as to its dimensions. 
The Bogtsang-tsangpo looks like a 
respectable stream, but its deep, broad 
current moves at such a slow rate that 
the volume does not amount to more 
than a few cubic metres in the second. 
And the deception is still further en- 
hanced by the fact that the banks are 
very low and rise but little above the 
water-level; although sharply outlined 
and steep, they are seldom more than 
I m. high. In a word, the river-bed 
appeared to be exceptionally full for 
so late a season of the year. As vast 
quantities of water make their way down into this important channel after rain 
falls over the drainage-area of the Bogtsang-tsangpo, it is probable that in some 
places the over overflows its banks. For instance, at the place where we again 
forded It the land adjacent to the banks, being still wet, were slippery and 
greasy. The bottom of the river consisted however of fine gravel. On the whole 
the stream flowed at that spot in one collected channel, though in a few places 
It divides into two arms passing round small alluvial islands. 

After travelling for an hour at some distance south’ of the river, we again 
approached it at a point where a rocky promontory juts out from the southern 
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mountains, in that the sharply defined range, precipitous next the river, describes 
a curve concave towards the north, and close in under its foot creeps the river, 
at the promontory the rocky wall is practically vertical. The rock was a hard, red, 
fine-grained variety, dipping 33° towards the N. 30 E. In this locality the^ Bog 
tsang-tsangpo forms a peculiarly extensive overflow region, for from the principal 
river"^ which hugs the base of the range, at least half a dozen branches break away 
and then lower down turn in diagonally and successively rejoin the main stream. 
At the same time these branches split up into yet smaller ones, all of which we 
had to ford. One of these was almost as big as the principal river flowing under- 
neath the promontory. The ground beside these branches was as a rule barren 



Fig. 63. MOUNTAINS ON THE SOUTHERN SIDE OF THE BOCTSANG-TSANGPO. 


and marshy. Thus here again the Bogtsang-tsangpo is not quite decided in its 
course; in other words, it has advanced to such a stage in its levelling work, that 
it is no longer able to retain its bed, but, breaking out of it, gropes its way for- 
ward. At the next point at which we struck the united river, we made Camp XCII 
at an altitude of 4623 m., that is a good deal lower than the little pass in the 
latitudinal valley and 30 m. higher than the point where the river divides into so 
many branches. Immediately north of our camp rose a fairly accentuated mountain- 
mass, which, I was informed, is called Muktschak. The mountains on the south form, on 
the other hand, a higher and more continuous range, their name being Ning. North- 
west of our camp the Muktschak range was pierced by a ravine, then dry. Between 
that range and the range which rises on the north bank of the river extends a minor 
latitudinal valley, from which also a watercourse runs down to the Bogtsang-tsangpo. 

On September 30th we followed the open, but by no means broad valley as 
it gently ascended towards the west-south-west, and we kept so close to the left 
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bank of the stream that we touched every north-going winding at a tangent. ^ Ex- 
cept at a couple of places only, the volume was always collected into a single 
channel, which retained its breadth almost unaltered. Xhe banks are everywhere 
low, and the existing erosion terraces, which rise vertically or with a very steep 
slope from the water’s edge, seldom reach more than one meter above it. The 
grazing improved, though it was confined to small patches and stretches along the 
banks. On the other hand, there runs on the left or northern bank of the river 
an old erosion terrace, which sometimes lies a score of meters or so distant from 
the existing bank and sometimes approaches so close to it, that there was only just 
room for the camels to march between the two- The terrace in question consists 



Fig. 64. LOOKING WSW FROM CAMP XCIII. 


of hard consolidated gravel, has a steep slope, and rises about 4 m. in height. It 
accompanied us all day, with but few interruptions. There exists a similar terrace 
on the opposite or right bank, and during the second half of the day’s march this 
terrace was more developed than its vis-a-vis. These erosion terraces are me- 
morials of a time when the Bogtsang-tsangpo exercised a far more energetic erosive 
activity than it does to-day; but the ascent of the latitudinal valley from the river’s 
mouth in the Dagtse-tso is so exceedingly slight that at the present time one can 
scarcely speak with propriety of any actual erosion. If the lake possesses an ab- 
solute altitude of 4544 m., the rise up to Camp XCII (alt. 4623 m.), a distance of 
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62 km., is only 79 m., and in the next succeeding section of 22 km. it amounted 
to only 21 m., for Camp XCIII stood at an altitude of 4644 m. In a word the 
work of erosion is practically completed and the Bogtsang-tsangpo has entered 
upon a stadium in which the whole of at any rate its lower course serves merely 
as a through channel for the passage of the water. Hence in this part of the river 
the water plays in the meantime a passive role, and is no longer able to excavate 
its bed, that is to say make any change in its vertical depth; the energy of the 
stream is confined exclusively to horizontal activity, as is evident from the aban- 
doned loops already alluded to. 



Fig. 65. LOOKING NORTH FROM CAMP XCHI. 


The old marginal terraces are frequently pierced by the outlets of side-glens. 
As however the steep craggy mountain-ranges that shut in the latitudinal glen on 
both flanks are rather small in dimensions, most of the side-glens are also quite 
small. They do indeed manage to break through the terrace, but after that they 
hardly ever succeed in chiselling a distinguishable channel in the surface. It was 
only in the second half of the day’s march that we passed some of these side-glens 
possessed of sufficient energy to reach all the way down to the river, and only 
one of them then contained water. In some places there were small crescentic pools 
along the banks, filling reaches of the river which have got cut off from it. 

The valley runs at first towards the west-south- west, but afterwards inclines 
to the west-north-west. Sometimes it contracts, then again it widens out; but during 
the latter part of the day it remained on the whole steadily broader. We forded 
the stream at the point where it changes its direction and then for a considerable 
distance travelled along the slopes on the south side of the valley, that is along 
the top of the terrace. In the throats of the side-glens that open upon the northern 
bank of the river we counted in all five nomad tents. The conformation of the 
southern mountains now began to show up more distinctly. It was of course only 
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in my own immediate neighbourhood that I was able to plot any details ; nevertheless 
I could see distinctly, that there are three ranges, all parallel to one another, and 
of these the one farthest south is the largest, and forms apparently the water-divide 
between the Bogtsang-tsangpo and a hydrographical region farther south, probably 
that of the Dangra-jum-tso and its neighbour lakes. That particular range, glimpses 
of which we caught at intervals through the openings of the side-glens, though at 
a considerable distance away, did not appear to have any breach in it, but the 
glens and watercourses which cut their way through the two parallel ranges to the 
north all originate in the loftier water-divdding range. It was one of these side- 
glens that now carried a little water, which no doubt issued from a spring in the 
vicinity. To these southern mountains our Tibetan escort applied the common 
name of Nangra. 



Fig. 66. THE BOGTSANG-TS.\NGPO AT CAMP XCIII, 


Throughout this part of its course the river is very sinuous, and many of its 
windings appeared as if they would soon be cut off. The water was in general 
deep and dark-coloured, and the current was sluggish in the extreme; it was only 
rarely, when it came to shallow places, that the current was at all lively. In a 
gap in the nearest range on the north there is a low and convenient pass, giving 
access to the next latitudinal valley in that direction. Through this breach also 
we observed fresh mountains farther to the north, probably belonging to the range 
that borders Littledale’s valley on the north. 

Our third camp beside the Bogtsang-tsangpo was Camp XCIII (alt. 4644 m.). 
At that point the river came from the north-west, after making a sweep to the 
north round a couple of small free-standing ridges. It then makes its way by 
several sharp windings along the foot of the range that shuts in the valley on the 
north. Here that range terminated; or rather was broken by a spur, at the foot 
of which stood a couple of nomad tents. Beside our camp were one or two small 
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Fig- 67. FISHING AT CAMP XCIII. 


elongated pools, evidently former windings of the river. Here the grazing was 
relatwely good. The rwer was full of fish, and next day, which we devofed to 
rest was spen .n a profitable fishing, which yielded a welcome change iro^r bffl 
of fare. Antelopes also were plentiful. In fact, this was one of the pleran.es 

encampments that we had in the course of our long, monotonous journey to Lad 2 

The new ch,ef m command of our Tibetan escort, who here placid himself « ou; 
” On r O t h Dangra-jum-tso L SchaTumilo! 

breadth .5 l; rt“diprTr®r - 

3 , mean depth, 0.516 m.; mean velocity, 0.50 m.; and volume, 4.5, m. 



Ii8 


WESTWARDS TO LADAK. 


in the second. A similar measurement made at Camp XCII gave a volume of 
4.01 cub.m. Probably the river really does lose volume somewhat along this stretch, 
because it is not joined by any tributaries; but below the last camp it undoubtedly 
increases, in consequence of accessions from springs, and possibly from affluents 
that reach it from the main range in the south. 



Fig, 68. FISHING AT CAMP XCIII. 


October 2nd. We still continued to travel towards the west-south-west, and 
during the greater part of the day we had the Bogtsang-tsangpo to the north. 
Thus here again there occurs a double breach, but this time in the northern range. 
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for the river then quits its own valley and flows along that which lies to the north. 
This last latitudinal valley is broad and open, and is bordered on the north by 
several double series of ranges of moderate or small elevation, and frequently 
broken; so that through the gaps in the little double range which separates the 
two latitudinal valleys from one another we often saw three or four sets of similar 
parallel ranges. By means of the first gap on the right the Bogtsang-tsangpo breaks 
through from the northern to the southern latitudinal valley. The transverse glen 
by which it does so is very broad and open, and appears to possess the same ex- 
ceedingly gentle inclination as the two latitudinal valleys themselves. In fact, it has 
dropped the characteristics of a transverse glen, being in this respect very different 
from the last transverse glen that the Bogtsang-tsangpo makes its way through, 
namely the one which we left not far south-west of the Dagtse-tso. This makes, as 
we have seen, a sharply outlined and deeply trenched defile or gorge through the 
southern range. The two little ridges that rose to the west of Camp XCIII were 
more like the ruins of former mountain-ranges. In the more northerly of the two 
we discovered a couple of grottoes, which the natives of the locality use as store 
rooms for keeping fat and salt in. At the foot of the southern ridge stands a tiny 
butte, rising straight out of the ground, and at its foot some springs bubble up 
the water of which, beautifully limpid, gathers into little pools. The ground round 
about them was marshy. The grazing there was in places fairly good. Not far 
from these springs we crossed over a very flat threshold, which according to my 
aneroids lay only 1 1 m. above Camp XCIII, and from it a waterless rivulet runs 
down towards the river. Next we passed a small lake or large pool, situated at 
the foot of a red butte. From this point we saw in foreshortened perspective the 
continuation of the nearest range on the right and at the same time obtained a 
view of the nearest latitudinal valley to the north, a view that reached a long way 
to the west. To the north-west, in this same latitudinal valley, we perceived a small 
lake, and beyond it one suspected the presence of the river. This latitudinal valley is 
not however identical with Littledale’s, but lies south of the latter, as his map 
plainly shows; for in this region he did not touch the Bogtsang-tsangpo at all, but 
has pricked out its probable course. It is invariably characteristic of all this part 
of Tibet, that the mountain-ranges are disposed with an inflexible parallelism from 
east to west, that they lie pretty close to one another, and do not rise very high 
above the bottoms of the valleys, but are rather steep and rocky, and consist for 
the most part of hard rock. 






Fig. 69. 

Out of a transverse glen on the south came a pretty energetically excavated 
watercourse, and down it trickled a rivulet, running, at all events where we saw it 
towards the north, making for the Bogtsang-tsangpo. Just beyond that a fresh 
perspective opened out behind us: we were able to see due east down the latitud- 
inal valley that lies south of the most important of the southern ranges which we 
had seen during the preceding day. The range that now rose nearest to us on 
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the south contained an abundance of springs; we counted them in five places. One 
of these, situated pretty high up on the slopes, had given origin to reallj^ extensive 
ice-sheets. It was now a general thing to find all the pools and watercourses frozen 
of a morning. The temperature dropped during the night to — ii°. 



Fig. 70. SPRING AT THE MOUNTAIN-FOOT. 


After that the ascent became more noticeable and by means of a dry water- 
course we ascended to a little soft, rounded threshold in the latitudinal valley, 
situated at an altitude of 4818 m. To the north of it is a stretch of cliffs, with 
steep, indeed often with precipitous, faces towards the south. In one place at the 
foot of the precipice we found a circular walled inclosure; it was a sheepfold in 
which the nomads protect their sheep at night against the. wolves. Immediately 
west of the pass the grazing was more plentiful than it had been for a long time, 
and there was also a fresh spring. This inviting spot is called Biri. I decided 
however to push on to the Bogtsang-tsangpo, the windings of which we saw a long 
way off in the great latitudinal valley. Accordingly we marched down towards 
the west-south-west. The latitudinal valley was now framed in by double ranges 
on both north and south, and of the southern pair at least the one nearest to us 
was pierced by a transverse glen, which came towards the principal river. Both 
of the northern pair were breached by the Bogtsang-tsangpo. This at the point 
where we struck it was flowing north-north-east and north-east, and after that it 
runs east and south-east. In the northern latitudinal valley we observed yet another 
small lake, which is undoubtedly connected in some way or other with the river. 
For, a short distance farther on, we doubled the southern loops of the river 
before pitching Camp XCIV on its right bank, at an altitude of 4718 m. 

This was therefore the fourth time we had encamped beside this river, and 
I had been able to map the whole of the lower part of its course. Along this 
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portion of its length we had found the Bogtsang-tsangpo thus occupying at least 
three different latitudinal valleys; but its proper channel is in the middle one, up which 
we travelled; into the other two it only makes short deviations, though to do so 
it has to break through the ranges which separate the valleys one from the other. 
We ascertained that it breaks through to the south in order to avoid a pass in its 
own proper valley; and it is for a precisely similar reason that it bursts through 
the northern range back again, for at that point we had to cross over a second 
minor pass in the latitudinal valley. 



Fig. 71. EN ROUTE TOWARDS LADAK. 


At Camp XCIV the Bogtsang-tsangpo had to some extent altered its appear- 
ance. Its current was, it is true, still collected into a deep and very distinctly defined 
bed; but it was manifestly smaller than it had been lower down. Its breadth was 
not more than 5 or 6 m., and it is probable also that between Camp XCIII and 
XCIV it is joined by so many spring-fed rivulets that it perceptibly increases; indeed 
in that same stretch it appears to receive some actual tributary, for while its water 
at the former camp was rather muddy, here at Camp XCIV, in the district called 
Devusang, it was as clear as crystal, so clear that when we stood on the steep 
banks we were able to see the fish swimming past in shoals. The grass was fairly 
good; where the banks are held together by grass and roots they overhang in 
places. The country immediately south of the river is marshy, and appears some- 
times to be under water; the ground consists of slippery grey clay, dotted over 
with gnarled scrub. 

On 3rd October we travelled for the last time beside the Bogtsang-tsangpo, 
fording the river not far from our camp, at a point where it is divided into two 
branches. Our direction was towards the west-north-west. By this the latitudinal 
valley had assumed a more irregular form, its attendant mountain-ranges breaking 
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up into smaller sections. Round one of these sections, situated in the middle of 
the valley, the river describes a loop towards the south, flowing close in at the foot 
of the mountain; at its south-eastern corner stood two or three tents. The mount- 
ains which inclose the valley on the south are so low and scattered, that we might 
have travelled south without any especial difficulty. 



Fig. 72. EN ROUTE TOWARDS LADAK. 


Leaving immediately south of us the section that the Bogtsang-tsangpo en- 
circles, we again struck the river, flowing along a tolerably narrow valley between 
low ridges, that consisted of the same fine-grained- rock as hitherto. In one or two 
places steep rocks jut out into the river, so that to get the camels past them we 
had to lead them in the water. After that we travelled along the left or northern 
escarpment of the river, at the foot of a sharp-edged and irregular crest. In several 
places we observed traces of encampments. At one spot four big stones were set 
up on end and propped one against another, the biggest being i V2 m. high; prob- 
ably they serve to Indicate the boundary between two different regions. Just before 
entering the narrow \ alley we also passed a sort of boundary of stones, rather 
small in size, but placed close to one another in a winding line, which appeared to 
serpentine away in both directions as far as we could see, showing up distinctly 
against the finer gravel with which the surface was strewn. 

The narrow valley through which the river flows, and which is to be regarded 
merely as a part of the big valley, soon widens again, and in fact swells out 
into a broad expansion, or rather a spacious plain, with little grazing or none; the 
ground however was there hard and bore us readily, the only drawback being 
that it was literally honeycombed with the burrows of the earth-rats, putting me 
in mind of a worm-eaten tree. The last time we touched the river was where two 
branches unite, both coming from the south-west. Shortly after that we entirely 
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lost sight of the Bogtsang-tsangpo, so that it is impossible to determine whether 
these two branches originate in different regions or whether they are the result of 
the division higher up the river’s course. Littledale, with whose route we again 
came into contact at this point, appears to entertain the former opinion, for he 
inserts them on his map as rising, the eastern branch in the south-east and the 
western branch in the south. This strikes me as being improbable. It is indeed 
possible that the two streams come from different directions, but their original source 
must be sought, I opine, on the northern flank of the great mountain-range which 
towers up beyond the moderately high and less compact ranges that border the 
plain on the south. That range is, I believe, the westward continuation of the 
highest of the crests that bound the basin of the lower Bogtsang-tsangpo on the 
south. In the south-south-west and south-west three snowy peaks were also visible, 
evidently belonging to the same principal range. I take it, that it is on its north- 
ern slopes that the sources of the Bogtsang-tsangpo must be looked for, the river 
no doubt owing its real origin to headstreams that meet from diliferent directions. 
Otherwise the view presented in the south-west consisted of a perfect chaos of 
mountain-ranges and crests, in which the same parallelism as heretofore may be 
supposed to exist; but their spurs running out in different directions tend to render 
the whole rather confused. Even from a distance it was easy to see that it would 
be no easy task to force a way through that country with a camel caravan; though 
I have no doubt it would not be difficult to penetrate to the forbidden parts of 
Tibet with a mule caravan. We shall find subsequently that this mountain-system 
of southern Tibet, which runs on the whole parallel with the Himalaya and the 
Kwen-lun, continues all the way to Ladak. When I come to the general account 
of the orography of 1 ibet, I shall consider the orographical significance of this 
system as compared with that of the two systems which I have just mentioned, as 
also with that of the Kara-korum. dhis vast range, or more correctly speaking 
this system of parallel ranges, with a dominating main chain in the middle, con- 
stitutes a natural bulwark, protecting those parts of southern Tibet and the Brahma- 
putra valley from which the I ibetans have with such wonderful persistency hitherto 
excluded Europeans. Here again I had to abstain from carrying out my desire to 
make an excursion towards the south, partly because of the inaccessible character 
of the country , partly because of the wretched condition of my caravan. In consequence 
of this I Avas again brought into contact Avith Littledale’s route; indeed for a couple 
of days I actually trod in his footsteps. 

We now definitively left the Bogtsang-tsangpo behind us to the south. At 
the last glance that we obtained of the river its volume was considerably less than 
It had been before, Avhich points to its receiving a good many spring-fed rivulets 
in Its loAver course. After a good long march across the arid, barren plain, Ave 
encamped m the district of Rinak-sumdo, at an altitude of 4778 m. There springs 
bubbled up, giAung rise to frozen marshes. 


In 


the narrow valley dense yellowish red limestone cropped out Avith 

Q 1 ,1 ... . , 


. „ 1 ..I o o -CTT ' , ^ ''^'*-11 a dip of 22“^ 

tow rds the S. 30 \\ and at the point where we quitted the river the same variety 

of rock appeared at 64" S. In the latter locality a small range rises a short distance from 
the lelt bank of the Bogtsang-tsangpo. the surface sloping gently down from its base 
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to the Stream. At the very foot of the range there is, as the accompanying profile 
(fig- 73) shows, a very distinct excavation, with a relatively smooth surface, which has 
subsequently been subject to weathering. This hollow can hardly have been caused by 
anything else except the beat of waves or some other form of aqueous erosion. 
The most probable explanation is that it dates from a period when the river flowed 
at a higher level than it does now, although the difference of elevation between 
the foot of the rocks and the river’s existing level does not amount to more than 
a few meters. It is also fair to suppose, that this open plain was once the bottom 
of a lake of the same kind as, for instance, the Addan-tso, and that the lake 
discharged by an emissary which emerged at the same place as that in which the 
Bogtsang-tsangpo now enters the narrow part of its valley. The lake will, in that 
case, have been gradually levelled up in consequence of the progressive erosion 
of the river, and the filling of its basin by the solid matter brought down by the 
mountain streams, and in that way it will have disappeared. If that is so, then 

the excavated hollow at the foot of the rocks 
will owe its origin to the combined action of 
waves and ice. The plain at Devusang was 
perhaps a similar little lakebasin. The extra- 
ordinary levelness of these plains, the nature 
of their soil, namely fine alluvial silt, and the 
exceedingly gentle upward inclination which the 
entire region exhibits towards the west — all 
lend support to the hypothesis, that formerly 
the Bogtsang-tsangpo flowed through a chain 
of small lakes, just as the Jagju-rapga flows 
now through the Addan-tso and the Tschargut-tso and empties itself into the Selling- 
tso. The only difference is, that the Bogtsang-tsangpo has already accomplished 
its work and has done its share towards obliterating its lakes. There can be no 
question that the Addan-tso will eventually be filled up with the sediment brought 
down by all the turbid streams that drain off the adjacent mountains; but on the 
other hand the Tschargut-tso will be able to maintain itself for a relatively long 
period, because the Addan-tso empties itself into that lake in a limpid stream. When 
from Rinak-sumdo } ou cast a glance across this extensive arena, you are at once 
impressed by the idea, that you are standing on the edge of an old lake-basin. 
Its surface is as level as a floor, the whole of its southern side is still occupied 
with marshes, and it is encircled by a ring of mountains, the only breach in which 
exists in the east, namely that by which the river makes its exit. To the west- 
south-west rises the dominating ridge which Littledale calls »Tongo Volcano 4000' 
abo\ e camp i02», though I was told its name is Erenak-tschimo. The snowy moun- 
tains to the south are said to be called Gangi-gamo and those to the north Jagnak. 

The especially fine weather which we had for several days enjoyed now came 
to an end, and was succeeded by coolness and westerly winds, accompanied by 
several good hail showers, some of the mountainous parts being sprinkled all over 
white after them. 
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CHAPTER IX. 


FROM MT ERENAK-TSCHIMO TO MT SCHA-GANDSCHUM. 


October 4th. We had no alternative except to follow the only practicable 
route towards the west, namely the same route that Littledale travelled by, and even 
that was difficult enough for our camels. I myself however made an excursion up 
the slopes of the mountain which Littledale mistakenly supposed to be a volcano. 
On the way up I observed, first some bosses of red conglomerate and sandstone, as 
well as two large watercourses, both containing tiny brooks fed by springs. On the 
bank of the second stands an obo of mane slabs, probably intended to proclaim the 
fact that the mountain is regarded as holy. Just above it a pointed rocky crag rises 
directly out of the ground and west of it stood a tent, though we perceived no 
human beings about it. I dare say they had purposely hidden themselves or had 
been commanded by our escort to disappear, so as to avoid supplying us with a 
guide who might show us a more southerly road. But from what we subsequently 
saw of the country in that direction, the more northerly route that we adopted was 
in point of fact the most convenient. Perhaps however the sanctity of the mountain 
may have been considered sufficiently great to keep Europeans at a distance from it. 

Leaving the obo we rode south-west up a side-ravine, which, like so many 
of its neighbours in the flanks of the mountain, unites with the more distant of the 
two glens down which the rivulets were flowing. This one came from the west- 
north-west, and turned to the south-east, and south-south-east, evidently with the 
intention of emptying into some marsh or lake in the big arena-like plain. From 
the very first the ascent up the ravine was very steep, in fact we were able to 
keep to our horses for only about two hundred meters up. The ravine appeared 
to terminate at an abrupt precipitous wall, where the hard rock cropped out as a bare 
and naked wall. After leaving our horses in a fissure of the rock, we continued 
the ascent on foot ; but we were not able to take many consecutive steps at once 
owing to the great altitude, for we were considerably above 5000 m. We were 
unable to reach the foot of the precipice, where a vast avalanche of stones would 
seem to have fallen some time or other. On the way up we observed hard rock 
in certain places. From the point where we stopped, we obtained a magnificent 
view of all the region we had travelled through ever since leaving Dagtse-tso. The 
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highest mountains in that locality were the three snowy summits to the north of 
that lake. Between them and the Erenak-tschimo intervenes a veritable ocean of 
mountain-ranges, peaks, detached buttes, and valleys, and it was only with the help 
of the compass that I was able to conjecture the route which our caravan had 
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followed. Even the valley of the Bogtsang-tsangpo did not stand out in any way 
conspicuously, not more noticeably in fact than its nearest neighbours; nor were 
there any other dominant features in the landscape. It was nothing but an in- 
distinguishable tangle of mountain-ranges, amongst which our route was quite lost. 
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One thing you do however learn from a general view like this: namely you learn 
more distinctly than in any other way how insignificant a single exploring itinerary 
is amongst such a boundless and little known mountainous country. How often do 
we not see the statement made, that we are now fairly well acquainted with the 
geography of Tibet. For my part, I should prefer to say, that we possess merely 
a glimmering of the broad, main features of the physical geography of the country; 
but we cannot boast, that we possess even the rudest reconnaissance map of the 
zi'hole of Tibet. The routes of the travellers — painfully few! — which cross the 
country in different directions embrace between them a very small percentage of its 
area, and there still remains an inconceivably vast amount of work to be done in 
this respect. 



Fig. 75. OBO AT THE FOOT OF ERENAK-TSCHIMO. 


When viewed from our higher point of vantage the plain of Rinak-sumdo 
gave in a still higher degree than before the impression of being a desiccated lake- 
basin, and It was from there that we first obtained a distinct general view of the 
many small lakes and marshes which occupy the whole of its southern side, and 
a most give the impression of being the last survivors of a single large lake, which 
has shared the fate of so many other Tibetan lake-basins and has disappeared. In 
the south-east there stood out a fantastic, snow-clad mountain-mass, belonging to 
the mam range which we had had pretty close to us on the south ever since leaving 
the region of Naktsong-tso. To the north and north-east, that is in the country 
we were a out to traverse, rose a whole series of smaller mountain crests, with 
p nn c ed, serrated forms, putting one in mind of crenelated, fortified walls. Amongst 
them one detached rocky pinnacle was especially conspicuous, by rising like a S- 
g n 1C pillar out of the disintegration material. A few hundred meterf higher up 
some smaller patches of snow w^ere still remainino-. ^ 

is 
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After we got back to the obo, we directed our steps towards the north-west, 
crossing on our way over three of the denticulated crests which I have mentioned. 
The first has a very inconsiderable pass; while the other two are pierced by the 
more easterly of the two glens down which brooks were flowing. Beside the rivulet 









Fig. 76. VIEWS FROM BETWEEN THE ERENAK-TSCHIMO AND THE PASS, 


were three nomad tents, and from our outlook above we had seen three others 
standing on the plain at the south-east foot of the mountain. In the bifurcation of 
the third crest, on the right bank of the stream, there is a grotto, consisting of two 
divisions, an outer and an inner, and separated from one another by a wall of re- 
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gularly shaped slabs, with an opening in the middle. The entrance to the grotto 
is about 3 m. high. Standing in its interior, in the deep cool shade, we had a 
peculiar and enchanting view of the mountainous country to the east, then bathed 

in sunshine. That this grotto had long been used as a human habitation was 

manifest from the thick coating of soot which clung to its roof and walls, betraying 

that the fires had been made of yak-dung or sheep-dung. Indeed there was some 

of the last named still heaped up inside the grotto; from this we may also infer 
that shepherds sometimes use the grotto as a night-shelter for their flocks in winter. 
But the numerous slabs, with the usual formula of prayer engraven on them, that 
were lying on ledges and cornices of rock all over the inside of the grotto pointed 



Fig. 77. THE ERENAK-TSCHIMO AS SEEN FROM THE PASS. 


to its apparently being used for religious purposes. Possibly some hermit or lama, 
having dedicated his life to the service of the deities of the mountain, may have 
had his domicile here. The discovery of the sacred slabs at these two places, the 
obo and the grotto, are an unmistakable proof, that the mountain is regarded as 
holy. The obo was not, it is true, of any great size; but it was nevertheless 
erected with a certain amount of care. It consisted of a square pediment, with a 
big stone placed on edge on the middle of it, while several slabs, all inscribed 
with the prayer formula, were arranged round it as if placed on a table. The slabs 
were made of marble, green schist, and red sandstone. Nor is it surprising, that 
a people, addicted as the Tibetans are to belief in nature gods, should be induced 
by the peculiar features of this particular region to consider that it is in inti- 
mate connection with their deities. Even by its very appearance alone, towering up 
as it does among.st the clouds, and visible as it is from every direction, the Erenak- 
tschimo produces an especially striking effect upon the mind. And then there are 
the little crests, with their strange outlines, resembling fortress walls, erected by 

He din. Journey in Central Asia. IV. 



130 


WESTWARDS TO LADAK. 


the gods for the protection of their holy mountain. The third of these jagged 
crests, lying farthest towards the north, produces a very curious effect upon the 
beholder, for its southern face is almost perpendicular. 

Leaving the grotto, we rode up the glen towards the pass from which the 
glen-stream descends. This pass, at an altitude of 5014 m., is ensconced in a not 
inconsiderable range, the southern side of which is seamed by several similar glens, 
some joining the one we were travelling up, others piercing the three crenelated 
crests each by its own independent glen, but all alike making for the »threshold» 
on the south of Rinak-sumdo. On the pass, which was easy and comfortable, we 
found an obo without any mane stones, but with coloured streamers of cloth, tied 
to strings and fluttering in the wind. As we came across no other votive objects 
after this, the range in which the pass is situated would appear to be regarded as 
he northern boundary of the sacred region. 



Fig. 78. LOOKING NE FROM THE PASS. 


From the pass we descended towards the north-west by a side-glen, that 
slopes very gently down towards the latitudinal valley in which we were about to 
travel for a considerable time towards the west. Immediately on our left we had 
the rounded spurs that jut out from the northern face of the boundary range, and 
on the right a steeper and more accentuated cliff belonging to an offshoot of the 
same range. The rivulets of the locality gather into a main watercourse, with a 
brook flowing dowm it on the west or left side of the valley, and having marshes 
strung along it at intervals. At the junction of side-glen and main valley w'e formed 
Camp XCVI, on the right bank of the river Tschuring, which comes from the west 
and at that point bends to the north-east, keeping close in under the foot of the 
mountains on the north side of the valley. At that season the quantity of water 
in the river was very small, barely a cubic meter, almost the whole of it spring- 
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water, cold and as bright as crystal. It contained fish, and in some places there 
were wild-duck. At this part I should have known that I was on Littledale’s route 
even though I had not had his map before me; for not only did one of my men, 
Mollah Schah, who had also accompanied Littledale, recognise the country again, 
but we also picked up an ass’s shoe, an object that can hardly have been left 
except by Littledale’s caravan. 

The rocks we observed during that day’s march were as follows; a red 
conglomerate, dipping 8o° towards the S. 40° W., not far from Rinak-sumdo; on 
the right of our route we saw several similar small bosses and ridges, in which 
however the strata appeared to dip 30° to 45° towards the N. and NE. ; in a small 
detached knob near the first obo was the usual fine-grained rock, dipping 78° S. Next 
in the steep gully by which we climbed up Erenak-tschimo, amongst hard rock, we per- 
ceived a hard resonant greenstone, dipping 64° W. Higher up it occurred again, 
though not very generally, in the form of gravel in the bed of the river, while 
at its sides this sharp-edged detritus gravel was 
in places piled or built up as it were into sharply 
defined terraces either by running water or by 
avalanches of snow. A few meters farther up in 
the same ravine or watercourse there cropped out 
a light red granite, hard and fine-grained, and 
tilted 76° towards the N. 5° W. ; and not very far 
above that was a hard crystalline rock, dipping 77° 
towards the N. 33° E. Besides these I collected 
various other specimens of rock, which, though 
they only occurred in the loose gravel, tend at any 
rate to show that this mountain is of fairly complex composition. Amongst these 
is a white marble, which occurred not only in fragments of great freshness and 
wonderful beauty, but also in pieces that are yellowed, brittle, and cracked. This 
I nowhere discovered as »living» rock; there had been a knoll of it on the right 
side of the glen, but that is now completely weathered away and destroyed. 
Further a light-coloured crystalline schist and a black rock, probably diorite 
or diabase, of which there were only a few fragments higher up in the glen, 
pointed to the fact that somewhere the mountain must be traversed by veins 
of these rocks. After that came a white crystalline variety, mottled with some 
sort of mineral matter; then a friable yellow rock, which put me in mind of 
pumice. We only found one single specimen of porphyry in the lower part of 
the glen; it consisted of a hard, dark-green, resonant variety. The little crest 
with the grotto described above consisted of limestone, dipping 72° towards 
the S. 15° E., and this same rock appeared to prevail in all the small 
ranges which stretch with such remarkable regularity east and west in parallel 
chains, thus bearing no slight resemblance to the mountains on the shores of the 
Tschargut-tso. In places they may indeed reach an altitude of 200 m., but gener- 
ally they are much lower. With regard to all the detached fragments that I have 
just mentioned, it is of course fair to infer that their provenance was in hard rock 
higher up, probably for the most part in the steep precipice from which the stream 
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takes its origin, and which when seen in profile has something of the appearance 
shown in the accompanying sketch (fig. 79). Nevertheless the mountain in question 
is not a volcano, nor does it bear the slightest resemblance to a volcanic cone. 
\\^hen seen from the east, as Littledale beheld it, or from our Camp XCV, whence 
we perceived it to the S. 76° W., it does, I grant, look like a single crest; but it is 
then viewed in foreshortened perspective, its eastern fork only being visible. When 
seen however from the pass with the streamers, it clearly shows a not inconsiderable 
extension east and west, and consequently runs parallel to every other chain in 
that locality. From its neighbours it is distinguished by its very considerable 
altitude, in that it towers up like a veritable giant above the chaos of mountains 
around it. 

October 5th. Although the cold was not per sc especially severe, yet taken 
in conjunction with the inconceivably violent wind which was then blowing from 
the west, and consequently driving straight in our faces, it made in that regard 
about the utmost limit of what a man can bear. And yet the sun shone out almost 
all day long: it was only at two o’clock that the sky was somewhat clouded. But 
the wind completely neutralized the sunshine, the effects of which are sometimes so 
great, even in winter, that the skin sloughs off your face every second or third 
day. Not one drop of either rain or hail or snow fell. Even the Tibetans of our 
escort found the weather too keen for them to ride: they too got off and walked. 
But walking also is extremely trying; 1 for my part was unable to walk in that 
rarefied atmosphere and violent wind. The method that I adopted was to keep 
my saddle until my fingers refused to render service, and then to get off and rest 
in the shelter of some buttress or in a ravine, until the circulation was restored. 
In fact under such conditions I can readily understand how it is not difificult for a 
man to freeze to death: you get numbed, become insensible to feeling, and without 
su.specting it j'ou drop off to sleep and never waken again. 

During the night the stream froze at our camp, and in the morning in the 
quiet reaches it was completely frozen over. In some places the ice-sheets got adrift 
and became subsequently heaped up after the fashion of torosscs, or the piled up 
bergs, of the (Siberian) Arctic Ocean. A flock of wild geese, which had settled in 
the vicinity of our camp, were probably on their way south; for it is safe to say, 
that these birds would fail to find sustenance in Tibet in winter after all the fresh- 
water surfaces have become frozen. From our camp the river Tschuring flowed at first 
towards the north-east, though it keeps that direction for only a short distance. The 
Tibetans declared, that farther on it joins the Bogtsang-tsangpo, and the state- 
ment is very likely true. Littledale however shows it on his map flowing definitely 
towards the north-east. The river is forced to adopt its north-easterly course by the 
steep precipice, already mentioned, which forms a northern outlier of the range 
that we crossed over the day before. All day long we had this range rising like 
a vertical wall on the east side of the latitudinal valley; but in point of fact the 
precipice would appear to make the river describe an angle only, after which 1 have 
no doubt it resumes its east-west direction. Finally it breaks through the range 
which we had on the south by one of the gaps that we had seen in it farther east, 
and so effects a confluence with the other stream. 
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From Camp XCVI, which stood at an altitude of 4947 m., we ascended 
slowly towards the west, keeping at first close to the southern bank of the river. 
Out of the mountains on the south issue several inconsiderable transverse glens; but 
of these only one or two were shaped into watercourses that reach all the way down 
to the Tschuring. Beside one of these there were a couple of sheepfolds in the shape 
of circular walls, open towards the east, wherein we may discern a reference to 

the westerly wind which prevails there so persistently. 'Fhe grey walls contrasted 

sharply against the almost black ground of the interior — a thick layer of sheep- 
droppings. The valley is broad and open, the surface in its middle only slightly 

undulating. The range that shuts it in on the south is fairly imposing, but exhibits 

rounded outlines; whereas the range on the north is of smaller dimensions, though 
occasionally rising into loftier summits. Towards the west it decreases in altitude 
and is broken by gaps, and finally dwindles away altogether. One can hardly 
speak of grazing in that region; we saw neither yurts, nor flocks, nor wild animals. 
The country is dead, cold, desolate; while the wind wails through the latitudinal 
valleys, which stretch like weird organ-pipes directly in its path. 

We again came into contact with the river in the vicinity of a very small 
lake, where the current hugs the foot of a minor spur of the northern range. Here 
we crossed one of its windings, and then again drew away from its bank, striking 
diagonally across the valley towards a small isolated mountain-mass with a little 
crescentic lake at its western foot. The country between the northern range and 
this mountain-mass is said to be marshy, rendering it impassable. From our route 
we were unable to make out whether the Tschuring flows through the little lake or 
not; possibly the latter should be regarded as merely a fluvial marginal lake. After 
that we steered towards the west-north-west, keeping close to the foot of the 
mountains on the southern side of the valley; there too we came across several 
small sheets of water. After that the valley widens out, expanding towards the 
north into an extensive plain. We passed only one field of grass, with flocks of 
sheep and herds of yaks all round it. Through the gaps which occasionally opened 
in the southern range we caught glimpses, at no great distance away, of a rather 
big crest of precisely the same character as the Erenak-tschimo, clearly its westward 
continuation; in some places it bore patches of snow. Out of certain of the trans- 
verse glens on that side issue small spring-fed rivulets. At Camp XCVII in a 
locality called Setscha or Ri-setscha, we were again at an elevation of 5048 m., our 
camp being formed on the bank of the Tschuring. The scanty pasture was wretched 
in the extreme. 

At the point where we forded the river the rock consisted of a very hard 
greenstone, dipping 58° towards the N. 67° W.; and at the little butte a similar 
rock cropped out, though it bore a closer resemblance to porphyry and dipped 7 
to the S. 53° W. 

On 6th October we covered only a few kilometers, until we reached a locality 
in which the Iibetans promised us better grazing. And it was high time we did 
get a little rest, for half the caravan, men as well animals, were ill and exhausted 
by fatigue. After that our heavy baggage was carried by a score of yaks. The 
weather was the same as on the day before — sunshine, cold, and hard wind from 
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the west. The river, which was here divided into several shallow, superficial arms, 
was frozen hard in the morning, there having been — 149° frost during the night; 
thus we were able to cross it dry-shod. In consequence of being frozen the river 
had in some places spread itself out, giving rise to small floods; hence during the 
course of the winter ice-sheets similar to those that are formed below the moun- 
tain springs will pretty certainly arise here. We pitched Camp XCVIII at an 
altitude of 4998 m., beside a little clay hill not far from the foot of the mountains 
and in the vicinity of an open spring-fed basin. The promised grazing was however 
in point of fact just as wretched there as anywhere else; but we were now promised, 
that we should indeed find better after a long day’s march to the west beside the 
river Dungtsang-tsangpo. However I had no opportunity to visit that river, for upon 
striking camp again, I preferred to adopt a more southerly route; but the caravan 
followed the main valley, treading in Littledale’s footsteps, a thing I was anxious 
to avoid doing myself. Littledale’s map shows however that a river bearing that name 
actually does exist; he calls it Dunzan-sanpo, and it seems to flow towards the west. 

After ordering the caravan to wait for me somewhere in the neighbour- 
hood of the mountain-mass of Scha-gandschum, I set off on 7th October with five 
horses, four mules, and four men towards the south, intending to cross over the 
nearest range and make a reconnaissance on the other side of it. As I undertook 
this little excursion directly contrary to the desire of my Tibetan escort, I had of 
course to go without a guide. Nevertheless if the country in that quarter did not 
prove too unfavourable, we should, I expected, be able to find our way to the ren- 
dezvous by ourselves. The simplest plan would have been to follow the river Tschuring 
from Camp XCVII, travelling up the easy glen through which it makes its way from 
the other side of the southern mountains into the latitudinal valley. But as I felt 
satisfied, that by crossing over the most northerly of the parallel ranges I should 
obtain a more extensive orographical view, I preferred to start from Camp XCVIII, 
and to travel south-south-west through the nearest transverse glen, which ascends 
fairly gently towards an easy, rounded pass. The slope on the south is much steeper 
and descends directly to the valley of the Tschuring, which is in general rather narrow, 
though without contracting into any really strait passages. In the occasional expan- 
sions of the valley the pasture was better than it had been for a long time. In 
one of these expansions sheep, yak.s, and horses were grazing round a tent. The 
river flows sometimes in a single collected channel and sometimes it is divided into 
several arms. The southern range, which forms the direct westward continuation of 
that which we had crossed over by the obo pass, is more massive than that on the 
north, and is pierced by steep transverse glens opening upon the principal valley 
of the Tschuring. The greatest of these bore south-south-east from the pass; but 
like all its fellows, it carried no rivulet. To the south-south- west appeared a 
shoulder of the more imposing range from behind which the river emerges on its 
way from the south, though it soon turns towards the north-east and east-north- 
east. The bottom of the valley sloped gently towards Camp XCVII; in a few 
places however, as for instance on the left side, where a buttress projects, contrac- 
ting it, the fall is so far appreciable that small rapids are formed. In quiet reaches 
the river was frozen; its waters abounded in fish. 
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Its banks were lined with belts of scrub and yellow grass, as hard as 
wood. The river-bed is generally stony and shallow, and the water was perfectly trans- 
parent, though the volume hardly amounted to i cub.-m. in the second. After turn- 
ing the mountain buttress just mentioned, we travelled S. 6o° W. and then passed 
a couple of tents. Upon reaching the next bend in the valley, where it bends almost 
due south, we halted (Camp XCIX at an alt. of 5094 m.) in a crevice of the 
mountains, where the grazing was good. Except for a cold south-westerly wind 
the weather was favourable. 


On the 8th October we again did quite a short stage, as far as the lakes out 
of which the river Tschuring issues. The night before was keenly bright and stinging 
cold, and a gentle descending current of air was the only atmospheric movement 
we were able to detect. In the morning the river was everywhere frozen so hard, 
even in relatively swift parts of the current, that the ice bore. After crossing over 
it twice, we kept subsequently to the right bank. The valley is rather narrow, 
runs first south, then south-south-east and south-east, and then gradually widens out 
into the arena-like expansion that contains its gathering basin. There the grazing 
was good. In the south appeared, at a distance of about 10 km., a larger range, 
which, I suppose, is the true water-divide of the region; the water that flows down 
off its southern flanks makes its way to parts of Tibet which are only known from 
the accounts of Nain Singh. This range was in places covered with snow. The 
valley of the Tschuring is met by another valley coming directly from the south, though 
without a watercourse. In the angle formed by the two valleys there rises an almost 
free-standing butte, with a lake at its north-eastern foot barely half a kilometer 
long, through which the river flows. When we put up our tents at Camp C on 
its northern side at noon, it was still covered from end to end with a thin sheet of 
ice; but shortly afterwards, when the wind began to blow, the ice broke up. Both the 
shape of the valley floor and the changes of colour in the lake betrayed that the 
lake must be very shallow. It did not appear to contain any fish, at all events 
we saw none near the shore, though we did observ^e a few wild-duck. On the east 
side of the lake is a tiny pool, and beyond that yet another small round lake, like- 
wise traversed by the Tschuring. East of this second lake comes a flat pass, the true 
water-divide of the Tschuring. The actual headwater stream issues however out of a 
transverse glen in the southern range and flows through the two lakes. At first there- 
fore the river runs towards the west, then it swings round through the mountains 
until it assumes an easterly direction, piercing on the way the range which we crossed 
over by the obo pass. From the neighbourhood of these lakes we perceived a 
distinct path leading towards the south-east, and crossing by some easy pass to 
valleys farther south, in which the nomads will pretty certainly be more namerous 
than they were in the localities through which we were then travelling, for in the 

neighbourhood of our Camps XCIX and C we counted in all only four nomads’ tents 
with but a lew inhabitants in them. ’ 

The small freshwater lakes would now certainly be frozen in the course of a 
few days A rather well-marked strand-rampart runs now close to, now at a 
greater distance from the existing beach-line of the larger lake, pointing not only 
to the occurrence sometimes of a higher level, but also to the possibility of its having 
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been formed by the action of the ice. At this particular season of the year all the 
water both of the lakes and of the river is derived from springs, several of which 
discharge into the lake on the south. This uniform inflow accounts for the constant 
volume of the river, which is entirely unaffected by the time of day at the season 
in which the melting of the snows is practically quite neutralized. The name given 
to this lake by our Tibetan guards was Dschandin~tso, while they called the country 
around Camp XCIX Somdii-dschaliin-tsagma, the mountains to the south Nemba, and 
the nearest range on the north Sendo; though it is of course impossible to say how 
far this information is reliable. In the last-mentioned range there occurred schists, 
in part black and soft, like graphite, in part hard and finely crystalline. On the 
whole the country impressed me pleasantly and sympatheticall>^ I learnt from this little 
excursion to the lakes that the sources of the Tschuring lie much nearer to the great 
latitudinal valley than I had imagined they do. The river cuts its way through 
only one range. 



Fig. 8o. CAMPING. 


On gth October the little lake was again covered with a thin sheet of ice. 
We were still accompanied by the everlasting westerly wind, and no matter whether 
we travelled north-west or south-west, it always blew straight in our faces. The sky 
was of perfect serenity, not a speck of cloud to mar its purity. After leaving the 
lake we travelled west, crossing the river and doubling the almost free-standing 
mountain buttress, and then entered the throat of the broad glen which the day 
before we had seen due south. This glen comes from another arena-like valley 
expansion, upon which other glens converge from every direction. Leaving that 
expansion to the south, we ascended the slowly rising valley that approaches from the 
west-south-west. This cauldron-shaped valley is marked by one unusual feature, in 
that a very small free-standing butte rises in the middle of it. To right and to left of 
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it stretch expanses of blue water, evidently both belonging to the same little lake, 
which is said to be called Schaggelang-tso. South of this lake, at the distance of 
about 1 5 km. from our route, runs an east-west mountain-range, which appeared to 
be exceptionally low. In colour it is very' dark, in shape rounded, and has steep 
slopes. Its crest was tipped with snow. Beyond it I failed to detect any other 
ranges, nor did I observe any conspicuous peaks. Between the route we were fol- 
lowing, close to the southern foot of the range that is pierced by the Tschuring and 
the butte that rises on the northern shore of the lake stretches a very flat and 
barren plain. The valley we were marching up towards the west-south-west is inclosed 
between rather rocky, fantastically shaped mountain-spurs, and is traversed by a broad, 
fairly well defined eroded watercourse, which enters the Schaggelang-tso. For some 
distance our glen was rather narrow, but eventually it too opens out, and we again 
had to choose between three glens that debouch upon it. The one to the south 
seemed however to be soon stopped by the main range on that side; the second 
runs towards the south-west, has a detached rocky butte in the middle, and no doubt 
is also stopped by the main range, both glens apparently starting at its crest. The 
third glen swings away towards the west-north-west, leading up to a pass; this was 
the route we selected, leaving on our right, as we proceeded, a projecting spur, with 
a sharp and denticulated crest. Just underneath the pass, in its eastern gathering- 
trough, the ground was wet from springs, and they gave rise to a little brook, 
which however soon died away. The pass is rounded and easy, and the acclivity 
leading up to it is not at all steep; in fact it is only a threshold in the latitudinal 
valley . Yet in consequence of the considerable altitude above sea-level, every ascent 
in these regions cost our caravan-animals the most strenuous exertions. The view 


to the west from the little pass, which had hitherto acted as a screen, was magnificent. 
Far away to the S. 89° W. we beheld the majestic mass of the Schah-gandschum, 
clothed from base to summit with perpetual snow, and forming three separate humps, 
a big one in the middle and a smaller one on each side. In the clear, pure atmos- 
phere and vivid sunshine, the mountain presented a splendid appearance, causing all 
the details and contours to stand out with extraordinary vividness. The range on 
the south side of the latitudinal valley, with its great craggy knots, continued to be 
steep, fantastic, and gloomy. The northern range is more rounded in outline. 

The western declivity of the pass is far steeper and longer than that on the 
east side. The eroded watercourse that runs down it terminates in a brook, which 
flows at first to the N. 12° E., but afterwards trends towards the north-north-west, 
clearly forming a transverse glen that debouches upon the big latitudinal valley in 
which stood our Camp XCVIII. The grazing was as usual wretched; all the same we 
obseiAjd a herd of wild yaks down in the glen. The latitudinal valley which we 
had hitherto followed continues towards the west-north-west, being merely divided 
by the threshold upon which we were standing. We formed Camp Cl on the bank 
of the stream, the sources of which were not far distant, being situated on the 
northern ^ope of the .southern range. The region is one of majeSic and imposing 
beany Around our camp the bottom of the valley was relatively broad and levef 

hrnnV*%f°“i‘^ yter-logged. There again the river is joined by several smaU 
brooks. The altitude was 524. m. This district is called, 1 was informed, Amrik-va 
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We saw kulans and orongo antelopes, and the burrows of the marmots were not 
uncommon, although none of the animals showed themselves; possibly they had 
already begun their winter sleep. ,/ 

October loth. The sky still continued to be pure and of a perfect turquoise 
blue, while the wind blew hard from the north-west, this direction being, I dare say, 
in great part prescribed by the direction of the valley. These meteorological con- 
ditions continued to be persistently characteristic of the late autumn, setting in after 
the summer, and being followed by the rains of early autumn. I was astonished to 
find the atmosphere so bright and transparent whilst a violent wind was blowing, 
but the explanation is no doubt to be sought in the fact that the greater part of 
the fine disintegrated material was being held fast, first by the moisture after the 
rains and then by the frost. 

We continued along the latitudinal valley untibwe 
came to a small threshold, which ag-ain serves as an 
important water-divide, for there is a fresh gathering-basin 
on its western side. This basin is drained by a stream 
Fig. 8i. which flows north-north-east, breaking through the range 

which we had immediately on our right, that is to the 
north. This gathering-basin is bounded on the west by yet another little threshold. 

Thus our route now ran through a rather narrow latitudinal valley, bordered on the 
south by an imposing and fantastic rocky crest, touched occasionally with snow, 
while the range on the north is less rugged, though pierced in one or two places 
by the brooks that flow down off the southern range. It was precisely the same 
orographical architecture that we so often encountered on the Arka-tagh, and also 
in the Astin-tagh whilst travelling between Temirlik and Anambar-ula. In point of 
structure the latitudinal valley which we were then following is remarkably symmetri- 
cal, forming a curve, concave towards the north. At neither extremity of it, to east 
or west, is the range that borders it on the north broken by transverse glens; 
instead of that the water gathers off the mountains on both sides and forms main 
streams, which follow faithfully the general direction of the valley. In the middle, 
where the latitudinal valley is highest, it is crossed diagonally by two watercourses, 
which carve a path for themselves through the northern range. Consequently they 
flow at right angles to the streams which run east and west down the valley. The 
main features of the morphology of the region are represented in the accompanying 
sketch (fig. 8i). 

After having crossed over the third pass, we followed a dry watercourse, which 
clings to the right-hand side of the valley, and ere long unites with its principal 
drainage artery, a brook partly with an active current, parti)- frozen, which issues 
out of a transverse glen in the main southern range. It picks up subsequently several 
tributaries, some containing water, others dry, and most of them of course drainino- 
off the southern range. Some of these channels contained nothing but strips of ice 
or ice-sheets frozen to the bottom, without a single drop of water. On the left 
we had close at hand a great SAvelling of the southern range, dominated by a con- 
spicuous snow-capped peak. We saw here wolves and tame yaks, but the grazing 
was still extremely poor. The valley has a gentle slope, and continues to trend more 
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and more towards the north-west. At the same time it increases in breadth. At 
length the surface becomes practically level, and Avould have been first-rate for riding 
on had it not been so honeycombed with the burrows of the earth-rats. The prin- 
cipal drainage-artery of the valley is broad and sharply outlined, but its lower part 
was then perfectly dry. It clings faithfully to the foot of the northern range. I add (fig. 
82) a transverse section showing its position. In front of us, to the west-north-west, 
rose in the middle of the big latitudinal valley a smaller, though double butte, with steep 
sides. At its eastern base there is a level expanse of yellow sediment, which after 
copious rain is converted into a small round lake, fed by affluents from the adjacent 
mountains. On its margin stood five tents, and not far away some pretty big flocks 
of sheep were grazing, although it is a mystery to me how the animals support life in a 
region which is so poor in pasturage as that is; besides, the wolves are dangerous. 
In an angle at a breach in the northern range lies a little lake, and to the north of 
it a thalweg is stated to lead to Dungtsang-tsangpo. Hence I suppose that a minor 
threshold separates the little lake from the transverse glen which runs north. 



From the top of the little mountain at Camp CII (alt. 4903 the eastern foot 
of which is grazed by a deep-cut ravine, we saw to the north-west a chaos of 
mountains; these we were to thread our way through during the immediately fol- 
lowing days. On the other hand the greater part of the Scha-gandschum was 
screened by a spur of the southern range. All we could see was the rounded, snow- 
capped summits, and the vast swelling appeared to continue towards the west in 
the shape of a range of moderate dimensions, on which there was no great quantity 
of snow. On the higher parts we failed to detect any glacier arms; it was only 
here and there that the snow gleamed out in patches like polished metal, an indi- 
cation that it was in process of melting, and certain sombre projecting rocky portions 
appeared to be still wet. Generally however the snow was dry and whirled up in 
clouds when the wind blew. Between the Scha-gandschum and the ranc^e which we 
had last on the south a considerable latitudinal valley runs towards the west. To 

t e south-east we had an especially beautiful and attractive prospect of the latitudinal 
valley up which we had just travelled. 

o,u threshold that we crossed over dense, grey limestone cropped 

A- T 00 mountain at Camp CII the same rock 

te?ythere. prevails 
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The country around Camp CII is said to be called Dschanok and the little lake 
Urtschang-tso. 

On 1 ith October we left this place, the wind blowing as usual obstinately from 
the west. The surface inclines generally towards the same direction and towards 
the north, and is level and first-rate for marching on. The only fresh water was 
in the lake, which possibly possesses an outlet towards the north. On our left we 
had two small free-standing buttes, and shortly after that a third, still smaller; while 
on the right was a stretch of fairly low heights. After that we emerged upon an 
extensive open, level plain, and all at once acquired a magnificent view of the im- 
posing mass of the Scha-gandschum, which appeared to spring directly from the south 



Fig. 83. RE SHOEING THE HORSES. 


side of the plain. It was a mortification to me that, in consequence of the lateness 
of the season and the exhausted condition of my caravan animals, I was prevented 
from minutely exploring this mountain and unravelling its connection with the adjacent 
mountain-ranges. Its base can be approached without difficulty from both east and 
north, and I have no doubt that here, between the Scha-gandschum and the western 
end of the range which we had last had on the south, a convenient route could be 
found, leading into the more southern parts of Tibet; for if there does exist a pass 
to the east of the mountain, it must be flat and easy. Our Tibetans maintained of 
course that it was impossible to penetrate south from that region. It now became 
distinctly apparent also, that north of the mountain and south of the range beside the 
recently mentioned latitudinal valley there stretches another latitudinal valley, parallel 
with that which we had last travelled up. The correctness of the name Scha- 
gandschum is rendered the more probable in that the name occurs also on Littledale’s 
map, although he spells the word Shahkanjam. At this part his route runs north 
of mine, that is in a more northerly latitudinal valley. Some of the Tibetans called 
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FROM MT ERENAK-TSCHIMO TO MT SCHA-GANDSCHUM. I4I 

the mountain Tugdschar, though this applies, I have no doubt, to some other locality 
in the vicinity. 

On the Scha-gandschum certain details now became noticeable, which we had 
not perceived before. The great snowy mass resembles in shape a gigantic animal 
cotichant, with a sharply sculptured, arched back. Its summit is crowned by certain 
more conspicuous peaks, and it possesses very well-marked, rugged flanks; but the 
culminating summit, the very highest eminence, rises but little above the adjacent 
parts of the »back». Immediately west of the Scha-gandschum there is a gap in the 
range to which its great mass belongs, and there too there exists, I dare say, a con- 
venient pass. West of that gap the range is less compact and less regular in its 
construction, for it sends out spurs and offshoots to the north. The strips of snow 
which impart to the range a streaky appearance are certainly not derived from per- 
petual snow; that range is, I have no doubt, free from snow during the greater part 
of the summer. On the other hand, the white mantle that clothes the whole of 
the principal mountain-mass is perpetual snow, and through it the black cliffs project 
at the steep places. From the main body of the mountain several fairly short spurs 
and offshoots reach out north and east, rounded in outline and in part covered with 
snow. The farther we advanced towards the west, the more evident it became, 
that ice-formations were not altogether absent on this mountain, for on its western 
flank we made out four distinct, though extremely short and rudimentary, glacier 
arms, which stream down by so many separate hollows from their common dome- 
shaped Jirn origin. They were all covered with snow; but we were able to make out 
distinctly their side-fissures, and also their terminal moraines. 

On our right we perceived a gap in the northern range, and towards it runs a 
broad glen-opening that starts in the southern range. One of the Cossacks, whom I 
sent up to it to reconnoitre, declared, that it was a transverse glen cutting right through 
the range. After that we frequently crossed over very broad and shallow gravelly beds, 
in which were one or two very thin and brittle ice-sheets. These channels were 
evidently of the kind that only carry water after heavy rain or snow, but then swell 
to a considerable volume; though they drop again as swiftly as they rise. 

x\fter marching round yet another and relatively low portion of the northern 
range, which however consists for the most part of bare disintegrated crags, we 
reached a big watercourse embraced between steep escarpments, which cuts its way 
through the northern range in a rather narrow gorge in a north-westerly direction. 
The mountains which inclose this gorge or glen are however so slight that they 
hardly deserve to be called anything more than hills. At that time there was neither 
water nor ice in the bottom of the watercourse; but its energetic modelling warrants 
the conclusion, that in summer, after rain and when the snow is thawing fast, it must 
serve for the passage of considerable volumes of water. At only one spot in its 
bed did I observe a tiny spring trickling out; but the rivulet soon died away amongst 
the gravel. Shortly afterwards this watercourse is joined by a second similar water- 
course, which likewise issues out of a transverse glen. Thus between the two glens 
lies a perfectly detached portion of the northern range. 

It was not far below this point that we again fell in with the caravan, 
encamped in an expansion of the valley, amongst marshes and numerous springs, and 
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with relatively good grazing. These spring rivulets gradually give rise to a brook, 
which carried, I dare say, about half a cub.m. of water in the second; but all 
the same abounded in fish, though these were only of small size. They were dis- 
porting themselves chiefly in the lagoon-like expansions of the brook, under the over- 
hanging eaves of the grassy margins. Camp CIII had an altitude of 4775 m. It was 
from it that I took the accompanying sketch (see one of the panorama Plates) of the Scha- 
gandschum as seen in foreshortened perspective. That region is stated to be called Barung; 
and Bomba, a name that occurs also on Littledale’s map, was the name of the district from 



Fig. 84. VERTICAL SECTION OF THE BROOK. 


which came the fresh guards who were to escort us farther west. The caravan forded 
to the north of my own route a brook called Scha-tschu. About the position of the Dung- 
tsang-tsangpo, I was unable to glean any reliable information. The Tibetans declared 
that the river, to which they gave also the name of Dschung-tsang, flows towards the 
east; my men maintained that it flows towards the west; while Littledale’s map does 
not show in which direction it flows. The caravan, after we left it had followed the 
same route that Littledale travelled by in a more northerly latitudinal valley, and accor- 
ding to observations taken by the Cossacks they had halted at the following altitudes, 

4860, 4876, 4803, 4804, 4735> 4763> 4779i finally 4775 m., this at our common 
Camp CIII. 
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TO THE LAKOR-TSO. ANCIENT BEACH-LINES. 

October 13th. After granting ourselves a day’s rest in this exceptionally 
pleasant and smiling locality, we resumed our journey north-west across a series of 
gullies carved in red and grey clay, which were extremely difficult and trying to 
our camels. None of them contained water, and gradually they converged upon 
the principal valley, that down which the stream of our camp flowed, but having 
united, they follow the common glen towards the N. 75° E., which finally enters 
the latitudinal valley up which the caravan had marched. The westward continua- 
tion of the latter is a gently ascending, narrow, flat latitudinal valley, its bottom 
consisting of soft material with grass. On the north it is bordered by low, rounded 
hills, and on the south by the somewhat loftier crest which is pierced by the glen 
in which stood our Camp CIII. The surface was undulating and we crossed over 
a series of flat spurs from the southern range. Across this latter, where it dips 
lower than usual, we caught occasional glimpses of the Scha-gandschum, in increasingly 
greater foreshortening. The western water-divide of the latitudinal valley is a very 
low, almost indistinguishable pass, with an altitude of 4,872 m. Hence the surface 
falls away exceedingly gently towards the west, through an increasingly broader 
valley, which eventually merges into a more open circular arena ; in this we encamped 
beside a spring at an altitude of 4,860 m. The grazing was relatively good. It 
was impossible from Littledale’s map to determine whether my route was coin- 
cident with his or not. Mollah Schah thought that we were still to the south of it. 

This day the weather was favourable, for the wind was less violent than 
usual, and sometimes it even felt warm when the sun shone. The sky was clear, 
though a few tiny fleecy clouds showed themselves towards evening. 

A yellow cr\'stalline limestone predominated in this region; not far from Camp 
Clll It dipped 16° towards the S. 4° E.; higher up in the transverse glen it was 
quite vertical. From Camp CIV Scha-gandschum appeared perfectly foreshortened, 
being like a single round-topped peak bearing S. 27° E. 

Although the grazing was better than usual, we saw no wild animals 
except hares. 
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In these high, cold regions, with their pure, dry air, the sunsets were not 

particularly beautiful. The sun drops in blinding splendour from the limpid blue 

sky, and it is only in the east that the transition from day to night is accompanied 
by any illuminative effects. In that direction the earth assumes a pink tinge, which 
shades away to a vast distance, the summits of the individual mountains and of the 

mountain-ranges alone standing out in more strongly-marked, deeper tints. In the 

zenith the sky is flushed a light rosy red, but on the eastern horizon it is blue, 
and the blue deepens rapidly; it is night rising in the east, a »reflection» as it were 
of those parts of the earth’s surface in which night already holds sway. The black 
and blue-and-white tents of the Tibetans stand out distinctly, and we see their 
owners leading their horses and baggage yaks from one patch of grass to another. 
In the foreground the hard, yellow grass is sharply etched against the setting sun. 
This locality was said to be called Ramlung, and the principal chieftain of that 
region was reported to reside at Ob-genang, some sixteen days’ journey towards 
the west or south-west. 

October 14th. In consequence of the exhaustion of the caravan and the slow 
pace of the hired yaks, we were seldom able ■ to cover more than 20 km. in a 
day: on this day, for instance, we did only 18.4 km. This brought with it however 
one advantage; it enabled me to make an accurate and detailed map of this part 
of Tibet and to take the absolute altitudes of a great number of fixed points; but 
unfortunately I was not able to make any side-excursions, owing to my having to 
husband the last remaining strength of the caravan. Our march towards Ladak 
was therefore very like a retreat, the governing idea of which was sanve q^^i petit. 
All the same it was in many ways an instructive journey, and held out many 
inducements to us to explore the adjacent regions with a better and more 
enduring caravan. 

From Camp CIV we proceeded a short distance north-east in order to get 
round a shoulder of the mountain that stood in our way and so came into the 
latitudinal valley, which we followed for the rest of the day towards the west-north- 
west. Here again we found that the orographical architecture is not seldom so 
arranged that the springs of the watercourses are situated on the northern versant 
of the southern range, while the northern range is pierced by their transverse glens. 
This new latitudinal valley is essentially narrow, and the adjacent mountain-ranges 
are not particularly high; they are for the most part rounded in outline, though 
occasionally they break into stretches of wild crags and rugged spurs. The grass 
was thin and poor, and water very scarce: with one or two exceptions all the 
watercourses were dry. The pass on the first threshold of the latitudinal valley 
had an altitude of 4,813 m.; thus it was lower than our last camp. East of this 
stretches a trough-shaped gathering-basin, which is so far unusual and unlike others 
we had seen in that its principal stream breaks through not only the northern, but 
also the southern, range. Originating in the district immediately west of Camp 
CIV, it cleaves the southern range, runs close to and east of the last-named thresh- 
old-pass, follows for a short distance the latitudinal valley, and then, in order to 
avoid a small butte that rises in the middle of the valley, it swings away towards 
the north, and breaks through the northern range by a narrow glen. Through the 
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gap made by the transverse glen in the southern range we saw in the background 
mountains swelling up higher, and in part covered with snow. . ^ , 

The ascent up to the first threshold-pass is very gentle. Its summit attords 
an uninterrupted view of the next gathering-basin, which is^ more extensive and 
more complicated in construction. The range that borders it on the south does 
not appear to be pierced by a single one of its head-feeders; but on the other han 
the opposite, northern range is cut through in no less than five different places. 
Whereas in general the different head-feeders unite into one stream before they 
pierce the range, that is to say in the latitudinal valley itself, in this particular 
gathering-basin each of the five brooks breaks its own way independently through 
the northern range, and it is only on the northern side of this range that they 
converge into 07ie stream, that is to say outside the domain of their own 
latitudinal valley. 



Fig. 85. SHEEP-FOLD. LOOKING NORTH FROM CAMP CV. 


Descending from the pass, we continued west-north-west through the gathering- 
basin. Its principal drainage-artery begins on the pass itself and picks up a whole 
series of small rainwater channels, all more or less deeply grooved, that come 
down off the mountains to the south. Some of these occasioned us a good deal 
of trouble to get over. The latitudinal valley is broader on that side of the pass 
than on it.s east side. A transverse glen, called, I was told, Luma-biba, and coming 
straight from the south, ought possibly with greater right than the one just men- 
tioned to be called the principal artery of the basin; even then it contained an 
insignificant rivulet from some adjacent springs. At intervals we observed fresh 
traces of encampments, though there were at that time no nomads in the neigh- 
bourhood. Through the next transverse glen, which is unimportant, and cuts through 
the northern range where it drops to the altitude of hills, we perceived the flat, 
extensive latitudinal valley which, so far as Mollah Schah could remember, was the 
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one along which Littledale travelled. There we detected the gleam of a level, 
chalky white expanse, apparently a desiccated salt lake of the same kind as those 
which are so numerous farther west. Possibly it is at times filled with water. The 
river, which in summer is formed by all the then dry watercourses that we crossed 
over, and that are separated by flat, inconsiderable thresholds, clearly makes its 
way into this temporary lake. On the north of the lake the big latitudinal valley 
is bordered by a mountain-range, which appeared to be about 30 km. distant. 
The second threshold-pass reached an altitude of 4,751 m., and the third, which 
is more marked, an altitude of 4,801 m. The district lying a little beyond the 
latter is called Godschu. There we came across grass, springs, and pools, some of 
which contained salt water, others fresh water. The altitude there reached 4,81 2 m. 
All day the wind blew hard from the' west, though the sky was perfectly bright; 
at night however there was practically no wind at all. 

At some distance from our camp 
there were nomads resting, and from 
them we procured milk both fresh 
and sour. 

On the 15th October the land- 
scape was just as monotonous as on 
the days preceding: we continued 
through the same latitudinal valley, 
which hitherto had taken us to the 
west and then to the west-north-west. 
Generally it is narrow, and runs bet- 
ween two parallel ranges of mountains, 
of which that on the north is sometimes broken by transverse glens. Here there- 
fore the ground slopes towards the north. On the south rises a vast upswelling 
of the surface, while on the north is the broad latitudinal valley through which ran 
L.ittledale s route ^\t first e ran^e that we had nearest to us on the south was 
tolerably rounded and its northern flanks seamed by a number of pretty deeply 
incised watercourses. None of them at that time carried water; in fact throughout 
the whole of the day we did not pass a single running stream, or a single pool 
or spring; though on the northern face of the southern range we did see just 
once or twice a small forlorn-looking patch of snow. 

From Camp CV we ascended a flat pass, with an altitude of 4,878 m., from 
which a channel runs down to the main stream that makes for the lake. Another 
similar brook proceeds to the same goal from the pools at the camp, and between 
the two rises a small free-standing butte. In dimensions the northern range is not 
inconsiderable. To the west of the threshold-pass the latitudinal valley widens out 
and assumes a more individual character. It becomes gently undulating, though its 
bottom cannot be said to have a decided fall in any direction, but is divided into 
a number of self-contained drainage-basins, all exceedingly shallow and hardly 
distinguishable by the naked eye. In the middle of the valley there exists no trace 
either of a main stream or of gullies. The mountain ravines terminate at the foot 
of the mountains themselves, being unable to make their way out into the lowlands. 
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At length, however, near a couple of miniature mountains rising isolated in the 
middle of the valley, we approached a scarce perceptible threshold and water-divide, 
on the west side of which the surface falls away exceedingly gently towards the 
north-west, until it reaches a flat, shallow trough or »sink». From that point we 
beheld to the north a fresh transverse glen, and gleaming white in its upper, 
broader part a sheet of salt, with a small pool in the middle. This is however 

contrary to what one would at the first sight expect, for one would naturally 

suppose that the lake, situated where it is, would have an outflow towards the north 

through the transverse valley, and consequently that its water would be fresh. It 

looks therefore as though this glen had ceased to act as a transverse glen and is 
now closed to the passage of water. If that is the case, the breach will be a 
reminder of a time when the precipitation higher up in the mountains was a good 
deal more copious than it is now and possessed the power to force its way towards 
the north. Through this opening we obtained however a very extensive view in 
the latter direction, the mountains standing one behind the other like the side-scenes 
in a theatre. I counted six different mountain-ranges, all running parallel to each 
other from east-south-east to west-north-west. The one farthest away, which may 
be regarded as the extreme northern boundary of this system of latitudinal valleys, 
is of imposing dimensions, and towers up higher than all the rest, effectually limiting 
the view to the north. It is sombre in appearance, and in that direction there was 
not a single trace of snow to be seen, the reason being that the slopes of all the 
ranges there visible to us are directly exposed to the southern sun. The latitudinal 
valley appears to be barren. 

So far therefore as it was possible to judge from our line of march, the 
relief of the highland in this region is on the whole as follows. To the south, at 
the distance of probably some thirty odd kilometers, there runs a main range, which 
we saw but seldom owing to its being screened by the parallel ranges to the north 
of it. This great range is really a very noteworthy swelling of the earth’s crust, 
running on the whole parallel to the Himalaya, the Kara-korum, and the Kwen-lun, 
and thus forming a boundary between the central parts of the Tibetan highland, 
on which we were then travelling, and the southern parts of the country, with its 
vast lacustrine regions and the upper part of the Brahmaputra and its tributaries, 
that is to say the western part of Tibet proper, which is almost entirely unknown. 
From that lofty and majestic border-range the surface descends in steps, though at 
the same time very slowly, towards the north, each successive latitudinal valley 
being but slightly lower than its neighbour to the south of it. This law was 
exemplified with especial force all along the route by which we had travelled; for 
all the transverse and diagonal glens had made their way into the great latitudinal 
valley to the north. Beyond this valley the country ascends northwards towards 
the big gloomy range, which may possibly be regarded as the continuation of the 
Kara-korum. It too is accompanied by a number of parallel ranges on its southern 
side, and consequently also by a whole series of parallel latitudinal valleys The 
conformation is the same as that which we found in the Arka-tagh, a main back- 
bone, with subsidiary ranges on each side of it. Under these circumstances there 
IS nothing surprising in Littledale and myself travelling close beside one another 



148 


WESTWARDS TO LADAK. 


and yet keeping to different parallel latitudinal valleys. These run in fact so close 
together that 1 at least often found it impossible to determine whether I had one 
or more ranges between my route and his, or whether we both used the same 
valley. Seeing that the valleys are so perplexingly like one another, it is only a 
map drawn with the detailed completeness of mine that will enable us to recognize 
them again. 

From the flat pass we descended into the equally flat, round cauldron-shaped 
valley, and then kept along the lowest part of the slope of the southern range. 
This necessitated our crossing over a great number of watercourses, which, like 
those last mentioned, come to an end the moment they emerge upon the lowlands, 
these being after all nothing more than an expansion of the valley that we were 
travelling in. To the west of the transverse glen we observed, on the other hand, 
a distinct watercourse, running immediately along the foot of the nearest range to 
the north, until it at length enters the transverse glen, though at the present time 
its summer flood does not appear able to get farther down than to the little salt 
lake in the upper part of the valley. The range which separates our valley from 
the big, broad valley to the north is by no means simple, at all events immediately 
west of the transverse glen, but it is divided into a number of more or less conti- 
nuous parallel ranges. In one or two places I counted four of them. 

Upon leaving this flat expansion we marched up the well-marked thalweg out 
of which the recently mentioned watercourse issues. Its surface is a good deal 

broken, and the sides of the glen descend abruptly to the stream that runs down 

its middle. Occasionally we were able to detect a slight tendency to the formation 
of terraces on both sides, an indication that the erosive activity was formerly more 
energetic. In front of us, that is to the west-north-west, rose a not inconsiderable 
reddish yellow crest, showing, like most of the mountains in that region, soft, 
though steep, outlines, with rocky points and buttresses projecting here and there, 
the last surviving portions of rock which have resisted the attacks of disintegration. 
The acclivity leading up to the pass that forms the western boundary and water- 
divide of the cauldron-shaped valley is steep, and is composed entirely of earth- 
covered slopes, furrowed by deep watercourses from each side. The summit of 

the pass itself is however flat, and reaches an absolute altitude of 5,075 m. Hence 

the latitudinal valley slopes slowly down towards the west-south- west, being bordered 
on the south by on accentuated crest, rocky, rugged, and wild. On its highest 
reaches lay a little snow; this occurred however only on the slopes looking north. 
In the upper part of a watercourse that comes from a small detached butte on the 
north side of the valley, we discovered a spring, with a Tibetan tent not very far 
away. This region is reported to be called Scholung. Its absolute altitude is 
5,051 m. The rock continued to be the same as hitherto. 

October i6th. Our course this day was towards the west and west-north- 
west, still up the same monotonous latitudinal valley, though for our wearied cara- 
van it afforded in many respects convenient travelling. It is neither narrow nor 
broad; but the sides slope down all the way to the main stream, without leaving 
room in the middle for any level tracts. We travelled all day on the northern 
side of the watercourse, except for a short distance and then we marched in its 
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bed. We did not see a single drop of water all day, nor springs either, and 
the grass hardly deserved the name of grass. Nor did we perceive either tents or 
any indications of nomads having visited the region. The nearest range to the 
south now increased in size, and assumed the character of a sharp, wild, rocky 
crest, with a steep gravelly scree at its foot, scored by dry torrents. The northern 
range, consisting of the same rock as heretofore, is on the other hand lower, 
with longer, gentler declivities towards the main watercourse of the valley. The 
side-gullies which seam it are shallower and less numerous. The westward 
inclination of the valley, which was at first distinguishable, grows at last of the very 
slightest. Crossing the middle of the gathering-basin in which we had been travelling 
ever since leaving the last pass, we began to ascend slowly towards the threshold 
which borders it on the west. In point of construction this gathering-basin is 
unusual. It possesses two main watercourses, which descend one from each of the 
passes mentioned, and after picking up several contributories, join together to 
form one stream. This finds its way 


out of the latitudinal valley by a trans- 
verse glen, which, contrary to all its 
predecessors, proceeds south, piercing 
the great rocky range which rises on 
that side. Upon the middle of the 
basin, which is more broken, converge 
two moderate-sized watercourses that 
issue out of a culminating portion of 
the range to the north. The southern 
range also culminates on the left side 
of the transverse glen, rising into 
heights of a grand and imposing 
character. Through this transverse glen 



Fig. 87. LAKOR-TSO; LOOKING S 75° W FROM 
CAMP evil. 


we obtained a fresh perspective towards the south, across a latitudinal valley 
which runs parallel to the one we were following and one step lower than it. 
But the hurried and incomplete view which we obtained across that valley was 
not sufficient to aftord any opinion as to its orographical value. All the same 
It did not appear to be an especially broad valley, and it slopes towards the 
west, as I had an opportunity to convince myself later on. On the south it is 
bordered by a very considerable mountain-range, bearing small patches of snow, 
towards the west; while beyond this appeared yet two other ranges. The 
one farthest south is, I suppose, the main chain in the orographical system in 
that part of Tibet. If now we compare the features which characterise this tract 
with those which we encountered the day before, it would appear that the middle 

one of the three latitudinal valleys, that is to say the valley which we were 

following, lies the highest; for first it discharges its water to its northern neigh- 
bour and afterwards sends it to its neighbour on the south. Even now we 

appeared to be approaching a depression situated between these parallel ranges 

only 4 sr'm ''' to the transverse glen the altitude Ls 

> 4 , 4 o m., a drop of more than 200 m. since leaving Camp CVI. The southern 
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latitudinal valley lies therefore yet lower still, and as it slopes towards the west, there 
must exist in that direction a depression lower than any that we had struck for a long 
time And the very next stage did indeed prove that such was the case. One of 
my Cossacks, who set out from Camp CVII to make an excursion towards the 
south, crossed over the southern range by an easy pass and from its top obtained 
an extensive view of the next latitudinal valley. Towards the west it expands, 
while towards the east or east-south-east, but at a great distance, it is bounded by 
a snow-clad mountain, possibly the continuation of the Scha-gandschum. Down the 
valley runs a stream of not inconsiderable size, and in the valley we perceived three 
small lakes or pools, besides three nomad encampments, with flocks of sheep and 
herds of yaks. Beyond that valley the country appeared to be quite impossible for 
a wearied caravan. 

From the summit of the pass, with an altitude of 4,896 m., the surface slopes 
gently towards the west-north-west, and a fresh watercourse runs close along the 
foot of the southern range. In the middle of the flat valley there rises from the 
level ground a steep, isolated craggy pinnacle of the usual rock, with a dip of 
26° towards the S. 50° E., though the inclination was not perfectly distinct. On 
its south-eastern side, and consequently in a position sheltered from the prevailing 
wind, there was a sheepfold built of stone; and immediately west of it a spring 
with some grass round it. This tract is called Tschadschap. The valley then continues 
to broaden out and grow more open, until it resembles a long plain shut in between 
two parallel mountain-ranges. Of these the range on the north is imposing and 
studded with a great number of sharp-pointed crags. The other range on the south 
is of far less magnitude, and exhibits rounded outlines, above which the hard rocky 
summits project here and there only. A glance to the west sufficed to convince 
me, that this range would soon come to an end, namely at the edge of the 
depression of which I have spoken. 

We pitched Camp CVll at an altitude of 4,821 m., beside a small brook 
that issues out of a big transverse glen in the northern range. The upper part of 
this glen lies parallel with the main glen, so that in this locality the range is double. 
In its narrower parts the grazing, being better protected, was more abundant. 
This district is said to be called Dadim. Here we encountered a large number of 
kulans; at our arrival we counted close upon 200 head. Partridges were plentiful 
in the side glens. It blew hard from the west all day, and with especial violence 
after 2 o'clock, when the sky became dappled with light clouds. 

I Avill mention as a curiosity, which may pos.sibly interest those who have 
studied the habits and characteristics of the domestic camel, that at this camp two 
of our she-camels dropped young during the night, each half a year old; they at 
once died and were devoured by the dogs. The mothers took the matter with 
unruffled serenity, and ate away with a good appetite all the next day, which we 
devoted to rest. As these miscarriages took place simultaneously, it may be 
assumed that they were brought on by one and the same cause. The cold had 
not been more severe than usual, —15.4°; but possibly the two camels had drunk 
too greedily of the icy cold water or eaten something amongst the grass that was 
injurious to them. 
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On 1 8th October we made an interesting journey of 20 km., down into the 
depression of which I have spoken, and which contained a lake. The brook that 
flowed past our camp soon died away in its channel, its little rivulet not being 
able to get down to the principal drainage-artery of the latitudinal valley. We 
forded it, and having the valley diagonally towards the west-south-west, kept along 
the foot of the southern range, the distance across to the reddish range on the 
opposite or north side of the valley being rather great. In front of it stand at 
intervals smaller foot-hills and heights, of a more rounded external appearance. 
At the beginning of our day’s march we encountered corresponding hills at the 
base of the southern range. From this range too there issue a number of trans- 
verse glens, with deep-cut, difficult ravines. It would have been far more convenient 
for us to have travelled towards the lake along the middle of the valley; instead 
of that we followed the advice of our Tibetan guides, who induced us to incline 
to the south-west towards the outlet of a big transverse glen; it led, they asserted, 
to an easy pass, which we must cross over in order to get water and grazing at 
night. A preliminary examination convinced me however, that this road was 
impracticable for the caravan. The ascent to the top of the pass was through a 
narrow gorge filled with gravel and stones, with rugged spurs on both sides, but 
the actual pass itself was easy enough. This road would indeed have been a good deal 
shorter; but the longer route which we selected was far more convenient, and, what 
was more important, far more instructive. We were now so high up on the detritus 
slope of the range, that we could make straight for the lake, though this necessitated 
our crossing over an endless number of disagreeable, deeply incised eroded channels 
of the same kind as the tschaps of Kirk-saj in East Turkestan. The sides of some 
of these are so steep that we had to cut steps with our spades before we could 
get the camels over. Here again it would have been better to have kept to the 
middle of the valley, where the surface adjacent to its principal drainage-artery was 
level and made easy going. But after we had crossed over a minor offshoot of 

the range by means of a small convenient bely the country became more 
favourable. 


Thence an unwonted view disclosed itself. We again saw the lake to the 
west-south-west. From the bel runs in a regularly curved arc a high, conspicuously 
modelled shore-rampart, north, north-west, west-north-west, and west, until it is 
interrupted by minor bluffs on the northern shore of the lake. This natural circular 
rampart, the top of which would be about 50 m. above the existing level of the 
lake, IS the highest and oldest indication in the bottom of the latitudinal valley that 
pomts^ to the lake-basin having formerly covered a more extensive area. The ram- 
part is broken in the middle by the main stream of the valley. As we travelled 
on farther towards the south-west, we encountered seven similar shore-ramparts- 
but as they are smaller than the first one, although at the same time clearly and 
energehcally constructed, we may conclude, that the lake maintained for a relativelv 
long time the position and area indicated by the highest rampart, thus affording 
the wave-action a better opportunity to shape it. Add to this, that each of the 
ower ramparts points to a successively smaller lake area and an increasing diminu- 
tion in the power of the waves, under the influence of the west wind, to build up 
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ramparts. We ascertained subsequently, that on other parts of the lake-shore 
beach-lines run at a very appreciably higher elevation than the highest rampart at 
the beginning of the latitudinal valley. Accordingly I was surprised to find no other 
rampart preserved above this one in the valley itself, and all the more so when I 
remembered that the circular rampart which I have just described is the oldest of 
all and yet is the biggest, so that it has possessed sufficient power to withstand the 
destructive energy of the atmospheric forces and of disintegration. We must 
suppose therefore that the lake formerly thrust a deep bay into this latitudinal 
valley, which reached a long way above the highest of the still surviving ramparts, 
but that it did not maintain it sufficiently long at that altitude for it to be able to 
build up ramparts, and shape them, and leave them of the same dimensions as the 
big rampart. Either the lake fluctuated at that period, and so conspired to level 
the then existing latitudinal valley, or else it dropped so swiftly that the wave- 
movement was not able to build up ramparts strong enough to resist destruction. 
Finally, I would call attention to the more or less exposed position of the beginning 
of the latitudinal valley in relation to the deposition of sediment from off the neigh- 
bouring mountains. Camp CVII, which has an altitude of 4,82 1 m., belongs to a 
part of the latitudinal valley which under any circumstances lies considerably higher 
than even the highest of the beach-lines that 1 measured subsequently beside the 
Lakor-tso. It is about half-way between that camp and the lake-shore that we 
have to look for the point which lies at about the same level as the highest of the 
beach-lines which I measured, or 133 m. above the existing level of the lake. And 
from that point onwards I expected to find at any rate faint indications of beach- 
lines at the same level at which I measured them elsewhere. As a matter of fact 
however I did not find any. This may be in great part due to their having been 
levelled down, covered over, and gradually planed away by the solid material, the 
products of disintegration and sedimentation, which have been carried down by 
chance streams from off the slopes of the mountains to the north, and deposited 
in the lowest parts of the latitudinal valley. On the other hand, the southern range, 
in which we found such a great number of gullies and watercourses, was unable to 
make any contribution to the work of covering over, because all its tributaries 
terminate in the main stream of the valley, which brushes the foot of the range on 
that side. But why, it may be asked, have just these shore-ramparts been obliterated, 
whereas those which begin at the big sweeping curve are still in a good state of 
preservation? The probable reason is, that just there the northern range inclines 
to the west-north-west, and between its continuation and the old bottom of the 
lake in the lowest part of our valley there stretches a small ridge, or rather a 
series of minor mountains, that are frequently interrupted and detached, but still 
fairly sharply outlined and craggy. These subsidiary mountains serve as a protecting 
wall against the streams which have flowed south off the slopes of the northern 
range, bringing with them detritus and sediment. Between the northern range and 
the subsidiary mountains on the northern shore of the lake runs the latitudinal 
valley in which Littledale travelled, thus leaving Lakor-tso to the south, although 
he saw the lake from his line of march and entered it correctly by name on his 
map. From this point therefore my route runs a good deal farther south than 
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his. Properly speaking, the latitudinal valley in which he travelled is the direct 
continuation of that in which stood our Camp CVII; but it may also be said that, 
in consequence of the subsidiary mountains which I have just mentioned, the valley 
in question bifurcates in this locality. The southern division widens out rapidly in 
order to make room for the Lakor-tso, as well as to effect a junction with the 

important valley which we had nearest to us on the south, the valley in which our 

Camp CVIII was situated. 

To return to the shore-ramparts that still survive and the lowest part of the 
valley. They appear, then, to owe their existence to the fact, that they were pro- 
tected between the subsidiary mountains on the northern shore of the lake and the 
extreme western part of the southern range, which possesses few transverse glens, 
while such as do exist are short and insignificant. The main stream of the 
latitudinal valley, which is quite distinct all the way to the gap in the biggest and 

highest rampart, stops there, and beyond that point no traces of erosion are 

discoverable. Nevertheless the breach in the rampart and the clearly defined 
channel of the stream down to that point prove, that the water does succeed in 
still getting down as far as that. x'\fter a heavy rain the stream will be pretty 
heavily charged with sediment, and one would expect that this sediment would 
deposit itself as flat alluvial sheets over the lower shore-ramparts. Yet, since this 
does not take place, the sediment appears to be deposited before it reaches the 
highest rampart, while the water runs away by a subterranean channel. But it 
reappears again, at any rate in part, before it reaches the existing lake, as indeed 
we shall soon see. 


There is yet one other circumstance which must be taken into account in 
instituting a compaision between that part of the bottom of the latitudinal valley 
which still possesses ancient strand-ramparts and the part in which they have been 
obliterated, and that is time, and the changes which have meanwhile taken 

place in the climate. A priori younger strand-ramparts and lacustrine terraces have 
a better prospect of being preserved than older ones; but this probability is of less 
importance than the circumstance, that the lake is undergoing desiccation as a 
consequence of the increasing aridity of the climate. Hence at the present time 
the sedimentation from the bordering ranges is less active, as well as less effective, 
than it was at the time when the lake reached an extension such as that indicated 
by the beach-hne which I measured at an altitude of 133 m. at Camp CIX. For 
this very reason too the oldest strand-ramparts, if indeed there were such, though 
they have now vanished, would be in a higher degree exposed to be covered up 
by sedimented detritus. Any way it is curious, that just the highest of the eighteen 
strand-ramparts, of which we crossed over eight in all, should be the biggest and 
est developed. But apart from the hypothesis which I have thrown out above 
that the lake when it reached up to the level of that rampart, maintained its then 
exis mg eve or a ong period of time, the climate being then in a measure constant 
we ought abo to recollect, that this curving rampart itself stretches from the little 
pointed offshoot of the southern range and the nearest rocky portion of the sub- 
sidiary mountains on the northern shore of the lake, and in consequence of that 
situation IS indubitably better protected than the lower ramparts. 

He din. Journey in Central Asia. IV. 
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West of the spur in which the little bel is situated, we crossed over the 
extreme tips of three similar minor spurs before we reached the level floor of the 
valley and the former lake-bottom. Thus we did not cross at all over the second 
and third beach-lines counting from the top; but we did cross over the fourth, fifth, 
and sixth, and each of these three manifestly forms a terrace. The seventh we 
passed quite close on our right hand; and we also crossed over the eighth, ninth, 
and tenth, these being of rampart shape. The accompanying contour sketch 
(fig. 88) will illustrate the difference between the three upper beach-lines and the 
three lower ones. These beach-lines are curved like an arc, just as the highest 
one is, although the arc grows of course wider the lower you descend, because 
the valley opens out like a trumpet in this direction. The beach-lines from the 
eleventh to the eighteenth we did not touch at all, but we left them to the right, 
that is north-west of our route. I need hardly say that these curves are not parallel 
to one another, for the>' lie closer together on the steeper slopes, but wider apart 
in the middle, where the bottom of the latitudinal valley is flattest. 



One interesting circumstance connected with the six lowest strand-ramparts is 
that each of them dams up behind it a long, narrow, crescentic lagoon, and these 
contain increasing!) greater quantities of water in proportion as )ou descend towards 
the lake. Similar lagoons, which formerly existed behind some of the upper 
ramparts, ha\e recently dried up, as was evident from certain expanses of yellow 
mud which we obser\ed. 1 hese formations prox'c clearly, that the stream, in such 
seasons as it flows at all, really does possess a subterranean course all the way 
down from the highest rampart, and that it gradually emerges again in the form 
of springs, the water from which is dammed back by these ramparts. Since 
however the water, although temporarily held up, is always trickling dowm from the 
upper lagoons towards the lake, it naturally follows that the lower-lying lagoons, 
Avhich receive increments from all those that lie above them, are the largest hi size'. 



Fig. 89. 


To the north-west we saw the northern end of the lake, forming a regularly 
shaped shore-hne. In the same direction there appeared to be a passr but a rather 
high one. It was in the latitudinal valley over on the other side of this pass that 
Littledale travelled. On the north-east, north, north-west, and west, the shores of 
the lake are encroached upon by small spurs of the mountains and detached offshoots 
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of moderate elevation. In the direction in which the latitudinal valley terminates, 
that is north-east of the lake, the shore is extraordinarily flat. There it gleamed 
as white as snow; it is however covered with salt and gypsum powdered to dust 
and perfectly dry, as was evident from the thick white clouds, which, blown up from 
the shore by the westerly wind, hung in the throat of the valley like the steam that 
escapes from a locomotive (fig. 89). The Lakor-tso is at the present time a rather 
small lake. Its water is of a dark green colour, its tint being especially beautiful 
and vivid, though at the time we saw it, it was streaked with white-crested waves. 
The deep colouring of the water was rendered all the more conspicuous by being 
framed about with the ring of pure white shore, sometimes wide, sometimes narrow. 



Fig. 90. 

The range on the south of the latitudinal valley is rugged, craggy, and bizarre. 
Its last transverse glens have been modelled with great energy, and separated 
from one another by steep fantastically .shaped offsets. At length that range comes 
to an end in a sharp, pointed promontory, at the foot of which small knobs of 
gypsum, only a couple of meters high, project above-ground. When seen 
from the south, the extreme western section of the range presents the appearance 
of a very steep, often precipitous, wall, or rather a steep staircase with high steps 
or treads. Upon reaching the promontory which I have just mentioned, we left the 
latitudinal valley, and soon afterwards entered its neighbour on the south. 
Indeed it may be said that »our» latitudinal valley actually comes to an end on the 
western shore of the lake, for the pass to the north-west, which I have recently 
mentioned, lies so high that it makes a distinct boundary to the valley in that direction. 
It is only the northern part of the lake that belongs to that latitudinal valley, 
for the lake itself lies in a depression, upon which three or four latitudinal valleys 
debouch from the east. Accordingly the regular orographical structure, which we 
had repeatedly observed during the immediately preceding days, comes there to an 
end, and gives place, as we shall soon see, to a different type of formation, 
although even taen it was not difficult to detect signs of the prevalent law, that all 
the mountain-ranges are drawn out from east-south-east to west-north-west. 

A few hundred meters west of the pointed end of the southern range there 
rises from the floor of the valley a round, dolphin-backed, detached butte of no 
great size, with, so far as we were able to see, its western foot standing close to 
the edge of the lake. Hence we may assume, that on that side of it (the west) the 
beach-lines run particularly close together. Between the end of the range and this 
butte, which, properly speaking, is the western extremity of that same range, there 
opens a broad »gatewa30) giving an uninterrupted view of the flat country to the 
south. A high and well-developed rampart, of precisely the same consistency and 
appearance as that which lies highest in the valley, runs diagonally across the »gate- 
way», like a threshold or bridge, abutting at each end upon the base of the 
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mountains. But this rampart clearly lies at a lower elevation than that in the 
latitudinal valley. 

Continuing on towards the south, we came down into a flat basin, containing 
a good deal of hard ground, underlain with thin deposits -of clay. On its sides too 
old curved beach-lines were visible. This basin was once a bay of the lake, cutting 
pretty cleepl)- in towards the east. Immediatel}' on our right we passed a peculiar 
expanse of snowy white gypsum, built up into pyramids and cones 4 to 5 m. high, 
hundreds of them standing close together within a limited area (fig. 90). On the south 
this old lacustrine bay is bordered by two minor mountain-masses stretching 
east and west. Several of the beach-lines round it are very distinct, although 
seldom so well developed as those in the latitudinal valley. On all the mountain- 
slopes in the vicinity beach-lines are likewise visible, often giving the former a 
streaky appearance. Very frequently these long dark lines can be followed with 
the naked eye, as they run along, horizontal and undeviatingly parallel one with 
the other. Judging by the eye, the highest ma)- have been situated at about 60 m. 
relative altitude. Here the higher-lying beach-lines appear to have been exposed to 
a more active disintegration, and consequently they have been for the most part 
planed away. 



The western of the tw'o small mountain-masses which border the bay on the 
south sends out a flat offshoot tow'ards the north-east, and it is continued by a 
rampart possessing precisely the same properties as the two preceding ones; that is 
to say, It consists of sand, earth, and fine gravel, the whole consolidated into a 
hard mass, possessed of great powers of resistance. This rampart, wdiich is about 10 
m. in height, and has a ver>' steep slope to the south (fig. 91), separates the bay, which 
we have just been considering, from another more to the south of it. The latter is 
however considerably narrow^er, and possesses moreover the peculiarity of being 
overhung by mountains on the west and being open on the east, where it forms 
part of a basin inclosed on almost every side by mountains. The seven beach-lines 
which we counted in this bay, consequently turn their convex sides towards the 
west, whereas those of the more northerly bay turn their convex sides towards the 
exactly opposite quarter. In other words, the two basins slope in opposite directions. 
From our line of march I was unable to make out whether the southern bay is a 
continuation of its northern neighbour, in which case the two w^ould make a single 
bay with a big bend in it, or whether the latter does in fact belong to a separate, 
dried up basin, that is to say a smaller lake by the side of the larger one The 
former seems the more reasonable view, because the rampart which divides them 
does not reach all the wa)- to the foot of the mountain that fences in the northern 
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bay on its northern side, but leaves open between the two a gap with level ground. 
If that is the case, the southern bay will lie at a slightly higher level than the 
northern bay, and its beach-lines will mark a higher and older stage than those of 
the northern bay. Details of this character can howev^er only be settled with the 
aid of levelling instruments and at the cost of making a prolonged stay in the lo- 
cality. During the return journey to Ladak which I was now engaged upon, a journey 
which only allowed me to make hasty reconnaissances, I had, for easily intelligible 
reasons, neither time nor opportunity to carry out such investigations. 

Between the two small mountain-masses there exists also a fourth rampart, of 
the same appearance as the preceding, although it reaches up higher, namely to 
about 20 m., and is of orographical rather than of lacustrine origin. It forms an 
isthmus or threshold between the two mountain-masses, and is no doubt to be 
regarded as an especially low part of the crest that is represented by those masses. 
In exterior shape and in consistency it is however the same as the other ramparts. 
Ensconced between these two mountain-masses and the rampart lies yet another 
little bay, open towards the south and possessing the usual beach-lines. Immediately 
to the west of it, and lying between two mountain-spurs, is a similar bay, opening 
towards the south-east. Thus from the subsidiary mountain there radiate no fewer 
than four bays, all running in different directions, though all doubtless at some time 
connected with the Lakor-tso. At that time the subsidiary mountain will have been 
a rocky islet, and at an even earlier period it will have formed two similar islets. 



CHAPTER XL 


THE LAKOR-TSO AND ITS BEACH-LINES. 


We now beheld, to the north-east and east, the southern slopes of the rugged, 
craggy range along the northern foot of which we had recently marched. From 
the little threshold-pass we obtained an uninterrupted view of the next latitudinal 
valley, which comes from the east and at this point debouches upon the Lakor-tso 
depression. The surface inclines gently towards an expansion of this valley. 
Next we crossed a definitely bounded area, dotted over with gypsum mounds. 
Grass began to make its appearance and on the northern bank of a not inconsider- 
able stream it was of relatively good quality. On the riglit or northern bank of 
this stream we formed Camp C\dll, at an altitude of 4578 m. above sea-level. This 
district was called Tsotschin-nagmo by some of the Tibetans. The river is said to 
be the Some-tsangpo, though others asserted that it was the Nevu-tsangpo, while 
yet others, and they seemed to be the better informed, told me that the latter name 
belongs to a stream flowing farther to the south. On the south the new latitudinal 
valley is bordered b}- a range of moderate elevation, then slightly sprinkled with 
snow. This is said to be the Dargin, and beyond it again rises a snow-capped 
mountain called the Tschingbo-gangla. To a snowy mass visible a good long way 
ofif in the west my Tibetans gave the name of Marmik-java-godsom, and to the 
range on the north side of the valley which we had last traversed Amur. My 
Tibetan escort endeavoured to induce me to return to the latitudinal valley by wdiich 
Littledale travelled; they appeared to regard it as the natural >.gutter» by which to 
get rid of undesirable Europeans. But when I declared that k was my intention 
to follow a more southerly route, they admitted, that from that locality two roads 
lead wmst, though the} unite again after three days in a district called Schabgo. 
The southern route is said to pass through the district of Luma-nagmo, the northern 
by the side of Serkem, a mountain situated to the north-west. After the two routes 
reunite, they traverse a district called Dschivu-tsaga, in wTich is a salt lake. Our 
escort was repeatedly changed; the guards who now joined us said they w^ere 
subject to the chief Jamnu Bombo, who ruled over the district of Sengor, from the 
eastern boundary of wTich we were then reported to be a couple of days distant. 
West of it lies, I was told, the country of Girki, and beyond that Tok-dschalung. 
Several of these names are not reliable, because I had no means of checking them. 
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The river Some-tsangpo, together with its valley, struck our camp from the 
S. 73° E. Its water was collected into one channel, though just below our camp it 
divided into several shallow arms, that flowed over alluvial flats and sand-banks. 
Its right bank consisted of a terraced escarpment 3 m. high, with a steep or vertical 
descent into the bed of the stream. It was composed of closely compacted sand, 
in part bound together by vegetation. Its left or southern bank is flat; but on that 
side also, though at a greater distance away, there is a well-marked terraced 
escarpment, manifestly indicative of an older level of the river-bed. East-north-east 
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of the camp rise some more or less isolated rocky bluffs, imparting an appearance 
of irregularity to the latitudinal valley on that side. Those that were nearest to 
us constricted the entrance of the valley, making it narrow. To the S. 20° W. in 
the southern range yawned a rocky gateway or deep-cut gap. This apparently 
gives access to a fresh latitudinal valley, and beyond it again rises another lofty 
range, in part then mantled with snow, and preventing, at all events in that part, 
all further progress towards the south. To the west stretched a chaos of mount- 
ains,^ the orographical structure of which could not be understood without penetrat- 
ing in amongst them. 

The rock was the same as heretofore. On the spur at which the highest 
rampart starts it dipped 66° towards the S. 43° E. At the sharp bend the gypsum 
rose into hard, rough elevations; but on the two adjacent areas, on which it formed 
pyramids and mounds, it was soft and loose as powder. 
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All day the wind blew hard from the west, half a storm in fact, and so it 
did on the 19th October. The latter day we gave up to rest. In the morning the 
river was frozen; but by 10 a.m. it had dropped 2 dm. below what it was the 
preceding afternoon, and there was nothing left of the ice except narrow, knife-edge 
braidings along the banks. But by noon all the ice had disappeared and the river 
rose a^^ain. Its water was perfectly clear; but the volume was quite insignificant, 
only about i cub.m. at 10 a. m. The marks in the bed showed however that in 
summer the Some-tsangpo can swell to a very considerable stream. By the after- 
noon the volume had increased to about 3 cub.m., and the water was muddy, 
occasioned in great part by the friction of the ice against the banks. As by 9 
p.m. the thermometer had again dropped to — 10°, and the sky was perfectly 
bright, without a breath of wind, we heard the frost weaving its thin coverlet across 
the water; though even during the night a narrow channel of running water remained 
open in the middle. 

Hard though the wind blew on the 19th, it blew still harder on the 20th 
October; in fact it blew a gale. From 7 to 8 a.m., and possibly also earlier during 
the night, a slight, but icy, wind blew from the east; no doubt it was the wind 
that usually descends the valleys in this region. From 8 to 9.30 a.m. it was a calm, 
and then came all at once the usual violent westerly »trade wind», and at i p.m. 
it changed into one of the most terrific hurricanes that I have ever experienced in 
Tibet. Here again I had an opportunity to observe how, in consequence of the 
dry, powdery nature of the soil, a not inconsiderable transportation of solid material 
takes place in certain localities with the assistance of the wind. This was in fact 
so heavily charged with clouds of dust and powdered gypsum that the face of the 
country was sometimes completely hidden from our sight. Picking up these white 
clouds on the western shore of the lake, it spread them like a veil over its waters, 
so that the lake looked like a gigantic cauldron all aboil, steaming, smoking, and 
hissing; while similar trailing fringes and comets’ tails of white dust went drifting 
in amongst the mountains. .At this time we were riding along the lake-side, and 
the wind struck us with such violence that it made the camels rock and reel, 
and those who were on horseback had to sit tight to keep their seat. These 
white clouds and the intense glitter of the shores were so trying to the eyes that 
even the Mussulmans and Cossacks, who are not very' sensitive on that score, actually 
had to put on blue spectacles. And from the way in which the animals also kept 
blinking their eyelids it was plain, that the glare was objectionable to them. 

When we started again we first forded the river and then proceeded to travel 
west. After fifteen degrees of frost (C.) the ice was stronger than on the morning 
before, but there was still an open channel down the middle of the river. Neverthe- 
less the ice was not so thick but that the animals trod through it; ‘the bottom of 
the channel was also frozen, and on it the camels kept slipping. For a good long 
way we had the river immediately on our right; generall}’ it is bordered by scarped 
terraces 2 m. high and consequently its bed is sharply defined. Between it and the 
southern range extends a long, narrow strip of hard, perfectly barren gravelly ground. 
We then passed the gap in that range which leads by an easy pass over to the 
next latitudinal valley and, on our right, a small detached butte, which however 
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was soon succeeded by a larger one, drawn out east and west Between the 
two we observed another area of gypsum mounds. The river, after hugging 
closely the foot of the latter butte, turns abruptly to the north, as also does its 
latitudinal valley, though this soon terminates at the lake. Here again the valley 
is bounded on the south by a moderately high range, which culminates right 
at the elbow in a sharp-pointed, rugged, dominating peak, with steep shelvings. 
Here again regular beach-lines were often observed running like cornices along 
the slopes. We noticed a flock of wild-sheep, an animal that is scarce in this part 
of Tibet. 

From the bend in the valley we marched towards the north-west, leaving the 

river behind us. This winds away to the north, until it expands into a small delta 

on the shore of the Lakor-tso, which we were slowly approaching. At the point 
where we at length reached it a spur from the southern range advances close up 
to the shore. The triangle made by our route, the river, and the lake-shore is 
covered by an expanse of gy'psum, exhibiting the usual features. At its western 
end, next the mountain spur, there is a string of small salt lagoons and marshes. 

The shore there is extremely flat and very irregular in outline. The western and 

north-western shores of the lake are overhung by wild and lofty mountains, though 
in the haze of the storm that was then raging they presented themselves merely as 
a confused blurr. For this reason we continued some distance along the shore, the 
ground being level and good for marching on. I got the impression, that the lake 
must be shallow, for as far out as we were able to see the water gleamed here 
and there a light green, though generally it is a dark green. Probably the deepest 
part of the depression forms a flat, level saucer. The areometer showed that the 
water had a sp. gr. of 1.060. 

From a promontory jutting out into the lake, and forcing us to turn to the 
west-south-west, we obtained a general view of the western end of the range which 
we had hitherto had on our left hand; it is both wild and rocky. Immediately to 
the west of it, though separated from it by a gap, rises yet another big bluff. 
Climbing up several steep step-like terraces, marking former higher lake-levels, we 
at length reached a broken plateau, which lies, I dare say, about 30 m. above the 
lake. On the south-west the descent from this platform is steep; and after that we 
had to cross over a whole series of deeply cut arid difficult gullies or water- 
courses, all terminating at a gypsum expanse of the usual character. Across the 
lower part of it flows a river, coming from the S. 20° E. down a big valley, which 
stretches away to the south-east, affording an extensive view of mountain-spurs 
jutting out cn echelon from each side. This big valley thus debouches upon the 
Lakor-tso. Its lower part, now occupied by gypsum deposits, is very flat and level, 
and was at relatively no great distance of time a bay of the lake. The river was 
then carrying but little water, perhaps half a cubic meter; nevertheless there were 
fish in it. One of the Tibetans declared, that the road from Ladak to Lhasa runs 
through this valley, or at any rate one of the roads does. We pitched Camp CIX 
at some distance from the west bank of the stream and at the foot of a mountain, 
being only a few, possibly not more than 2 m. above the surface of the lake, which 
itself has an altitude of 4600 m. 
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We were now surrounded on every side except the north by fairly high 
mountains, giving rise to picturesque scenery, which unfortunately I was unable to 
photograph because of the violence of the wind. Along the slopes we perceived 
in many places the characteristic dark lines and cornices, the origin of which cannot 
admit of a moment’s doubt when their perfectly horizontal courses are borne in 
mind. 


At the spot where we first struck the lake, the rock consisted of very hard 
conglomerate, dipping 30° towards the N. 52° E., and at the point where we again 
left it behind us the same specimen of rock was dipping 83° towards the N. 30° E., 
though of this I am not perfectly sure. The strata appeared however to dip 
predominantly towards the north and north-east, for the southern slopes of the mount- 
ains are always steep, as they were during the preceding day’s journey. The soil 
of all the low, level expanses, or valley embouchures, that open upon the lake is 
heavily impregnated with gypsum. It gleamed white through the sand and gravel, 
and clouds of white dust were whirled up in the track of our caravan. This expanse 
of gypsum, with its white mounds, pyramids, and knobs rising only a few meters 
from our camp, formed a very' strange and unusual spectacle. Its outer margins 
were just as sharply drawn as those of the other similar areas which we had 
passed. This glittering white expanse, embedded amongst the dark mountain walls 
and lying beside the green waters of the lake, gave to the scene a remarkable 
air of chilliness and desolation; in fact, it looked more like a snow-drift, in which 
the snow had assumed unusual shapes, or like the rough and porous surface of a 
glacier exposed to the melting influence of the summer sun. Apart from these 
little elevations, the surface of the gy'psum expanse was perfectly level, that is to 
say its base forms practically a plain. That the gypsum was derived from the lake, 
and was deposited on its former bottom, is perfectly evident, for the white level 
expanse continues a little way in under the water. Originally these gypsum deposits 
were horizontal, the horizontal rings can be distinctly seen in the sides'^of the mounds; 
but erosion, rain, and wind have all conspired to eat them away and make their 
surfaces irregular. The effects which the wind produces here during the dry seasons 
of winter and spring are the same in kind as those which we have studied in the 
Desert of Lop, though the irregularities of surface there are of a different character, 
namely the parallel jardangs. When you walk between the mounds towards the 
interior of the expanse, and find that the white surface is soft and brashy, often 
thin and powdery like potato flour, you are astonished that the entire deposit was 
not long ago blown right away by those violent westerly winds. Seeing however 
that this particular expanse rises only a very' slight degree above the existing level 
of the lake, at our camp only about 2 m., it would seem that the area has been 
exposed at relatively so recent a date that the wind has not yet been able to com- 
plete the work of destruction. A specimen of the gypsum which I brought home 
with me has been subjected to a preliminary' analysis by Mr. G. Aminoff and he tells 
me that At consists for by far the greater part of round particles of gypsum, amongst 
which occur a smaller number of angular grains of quartzite.^ The latter are being 
carried thither now every' day by the wind, and formerly, when the area was under 
water, by both wind and brooks. The river appears practically to disappear in the 
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lower part of this gypsum expanse, though the hollow which forms its continuation 
can be seen for a long distance. Opposite its mouth lie a couple of small islands 
composed of the same white gypsum. 

On the 2 1 St October we had magnificent weather, the wind being less violent 
than usual, nor did it freshen up until the afternoon. The sky was as always bright 
and pure and of a deep blue, and the vivid sunshine in which the scene was bathed 
caused its bold, bizarre, and shattered relief forms to stand out with extraordinary 
distinctness. From Camp CIX we had a magnificent view of the western fork of 
the range whose northern foot we were following. Its most northerly culminating 
peaks were visible to the N. 69° E., its loftiest crags to the S. 83° E., while yet 



Fig. 93. CAMP CIX. 


another great pinnacle towered up to the S. 63° E. These mountains consist in 
great part of detritus, sloping down evenly and rather steeply, with sharp summits, 
peaks, and ridges rising above it and boldly cleaving the sky far above, their flanks 
shrouded in the gloom of the shadows cast by the intense sunlight. To the S. 
49° E. we observed a gap, with a transverse glen in it that unites with the main 
valley in which the river flows. Its termination was visible to the S. 27° E. The 
river is said to bear the same name as the lake, namely Lakor, though some 
pronounced it Lagor. It is up its slowly ascending valley that the road from Leh 
to Lhasa is said to run; so that hitherto ive had been travelling to the north of it. 
Two of my Cossacks, who rode a good bit up the valley, thought they saw, from 
a suitable point of vantage, a smaller lake, and it was from it they assumed that 
the river originates. This is very probable, especially when it is remembered that 
the river Lakor, notwithstanding its very small volume, contained fish. The volume 
which it then bore is no doubt constant during the winter, and is for the greater 
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part derived from springs; though it will undoubtedly be frozen, perhaps right to 
the bottom, and will give rise to vast ice-sheets in the floor of the valley. Under 
these circumstances the presence of the fish would be accounted for by the issue of 
the river out of a lake, for they can of course retire into it when the river freezes. 
But end of October though it was, the fish proceeded, as we have seen, as far 
down as the vicinity of the salt lake. As for the gj'psum expanse near the em- 
bouchure, it narrows rapidly up-stream to a tapering point, though above that there 
are still a few detached patches. It is just possible, that what the Cossacks took 
to be a lake may in reality have been nothing more than another gypsum area. Any- 
way the point cannot be settled until after a fresh journey. The valley of the river 
Lakor would cdrtainly offer a convenient road into southern Tibet and the regions 
in which Nain Singh’s great lakes are situated. 



Fig. 94. CAMP Cix; SOME BEACH-LINES FAINTLY VISIBLE ON THE EASTERN SIDE OF THE VALLEY. 
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glens open out from the west, south-west, and south. Its eroded watercourse has 
been obliterated, and disappears before it reaches the gypsum area. South of Camp 
CIX rises an almost free-standing butte, which, I have no doubt, is nevertheless 
connected with the range that forms the left-hand, or south-west, boundary of the 
valley of Labor. 

From Camp CIX, with the help of two of the Cossacks, and my levelling- tube 
and tape, 1 made a levelling of the mountain-slopes that rise west of that camp, my 
purpose being to ascertain the elevation of the highest visible beach-line above the 
bottom of the valley. We made our start from the edge of the level, though 
lumpy gypsum area, and, as I have already said, I estimated its altitude to be 2 m. 
above the surface of the existing lake. Our starting-point was situated at least one 
kilometer from the lake shore. The tube was fixed at 1.50 m. above the ground, 
so that each successive station up the slope means an increase in elevation by that 
amount. The distance between the stations was measured with the tape, and decreased 
pretty constantly as we ascended and as the ascent increased in steepness. The 
sketch (PI. 27) shows along the measured line a number of irregularities with a 
steeper pitch; these are to be ascribed to the beachrlines. 

The distance between our starting-point and the first station amounted to 
198 m., that is to say we had to advance nearly 200 m. in order to ascend iba m. 
The next two sections measured 56 and 61 m., then the distance dropped to 35, 
16, and 13 m., then increased to 20.7 and to 19. i, but after that remained pretty 

constant at 10 m. or a little over all the way to the foot of a small eminence, 

which we left on the right. After that however the distance grew as short as 8, 

7, 6, and 5 m., and during the last piece of the way it kept between 3 and 4, 

sometimes 5. The very shortest distance in which there was a rise of I^/2 m. was 
3.12 m. The highest point at which the last indications of ancient beach-lines were 
visible lay just below or on the 50 m. distance-line from a bed of quartzite that 

pierces the loose detritus. The number of stations was 85, so that the last or 85th 

station lies 130-5 rn- above our starting-point, or about 133 m. above the then 

existing level of the lake. The line of measurement ran towards the S. 67° W., 

towards the summit of the fork. Along this line we passed five beach-lines, all 
quite distinct, though in point of distinctness they will not bear comparison with 
those on the mountain-slopes at the east end of the depression. At the highest 
point on this western end we detected no signs of an ancient beach-line; but I con- 
tinued my measuring that far, so as to ascend to the same altitude as the high- 
est of the beach-lines at the opposite end of the depression. Thus the highest 
visible strand-rampart at the outlet of the valley lies at an altitude of 133 m. above 
the lake. 

We have now therefore to compare the two opposite slopes. The outlet of the 
valley falls with extreme gentleness northwards towards the southern shore of the lake. 
On Its eastern or right side the valley slopes towards the west, and on the opposite 
side, that up which we made our measurements, it slopes towards the east. This 
circumstance is of radical importance, and indeed it is obvious at the first glance; 
for the beach-lines which occur on the westward-looking versant are incomparably 
better developed than those on the eastward-looking versant; and this law holds 
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good, not only for the slopes which we are now considering, but for all others in 
that same region. The accompanying coloured plate (PL 26) will give an idea, 
half in perspective, half schematic, of the view which we obtained from the highest 
point that we reached of the opposite slopes around the outlet of the valley. Owing 
to the deep shadows the beach-lines which fell within them came out with extra- 
ordinary sharpness like black cornices, horizontal and as straight as if drawn with 
a ruler. On that part of the slope which lies nearest to the lake we counted eight 
beach-lines, though the three lowest are quite short. On the southern section of 
the same versant we observed seven, forming the immediate continuation of the 
preceding; though the same individual beach-line may be differently developed in 
different parts of its circuit, owing to the nature of the ground and other local 
circumstances. Below the lowest of the sev'en lines the slope is everywhere streaked 
with a number of similar lines, though much more faintly indicated; seen from a 
distance they bear a certain resemblance to the characteristic sheep-tracks often seen 
on the grass-grown slopes in the vicinity of the nomad encampments. 

Of all the beach-lines which I have mentioned, the highest is the most strongly 
developed; it runs like a black protracted line all along the face of the mountains, 
right away to the hard rocky buttress in the S. 83° E. Below it come two smaller 
lines; but the fourth from the top is especially big, though not so dark as the 
highest one, the reason being that the slope there is not so steep, so that it lies 
partly in the .shade. It is the highest line of all that corresponds to the 85th station 
in our levelling, and consequently it is situated 133 m. above the existing level of 
the lake. Nor is there anything surprising in the varying degrees of energy with 
which the different beach-lines are indicated; more surprising is the successional order 
which distinguishes them in this respect. One would have e.xpected that the highest 
lines, in consequence of their greater age. would have been more seriously attacked 
by wind and weather, and consequently would be less conspicuous than those below 
them. But instead of that we find, that it is the highest which is the most strongly 
developed. Since now this line runs about half-way up the slope, one would expect 
to find above it at all events faint indications of yet older beach-lines. But the 
beach-line in question divides the slope into two sharply differentiated sections. It 
is only the slope below it that is scored with beach-lines. These circumstances point 
unmistakably to the conclusion, that the highest line must mark the level at which 
the lake was maintained constant and unchanged for a long period of time. At 
that period the Lakor-tso covered an incomparably greater area than it does now, 
and it belonged, I dare say, at any rate in part, to the same category of lakes as 
the Tschargut-tso and the Naktsong-tso, that is to say, it had rocky and picturesque 
shores, rocky peninsulas and islands, and of course a very much greater depth than 
is probably to be found to-day in any single Tibetan lake, unless we except perhaps 
the Tengri-nor; though I doubt very much whether even that is deeper, seeing that 
it lies in a relatively flat basin. Thus during the last few days we had been march- 
ing over an old lake-bottom, and the latitudinal valleys that we there made acquaint- 
ance with were formerly deeply penetrating bays of the lake. In the valley in which 
Camp CVIII was situated the strand rampart was at a considerable distance from 
the shore. There was there no beach-line corresponding to that which I have 
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considered as the highest. This I ascribe to the fact, that it is situated lowest 
down in a part of the valley which has been relatively more exposed to erosion 
and inundation. At Camp CIX we found big expanses of gypsum and a number 
of strand-terraces; but these have been caused by more recent positions of the lake; 
yet even the lower part of the outlet of the Some-tsangpo valley, which issues just 
there, has a bay pointing towards the east. There was also another similar bay 
in the lower part of the thalweg of the river Lakor, and it has there left deposits 
of gypsum behind it. This last penetrated towards the south-south-east, and at the 
period in question this lake had a very extraordinary shape, in that it resembled a 
hand with outspread finger-like bays, or a star-fish with its arms radiating in every 
direction. 

The highest beach-line was thus formed at a time when the climate of Tibet 
was distinguished by its great constancy, and when the precipitation was so steady 
that the lake was subject to no fluctuations of level. Hence the wave-action, which 
both intrinsically and as a consequence of the greater extent of the lake, was able 
to engrave much deeper effects not only upon the hard rock, but also upon the dis- 
integrated material of which the shelving acclivities are composed. If the slopes which 
at that period plunged down into the lake ever did bear signs of yet higher levels, 
they have since then been so long exposed to wind and weather that any such signs 
were completely obliterated before the lake began to fall in the constant way shown 
by the lower abrasion-lines. Add to this, that the great extent to which the lake 
then spread out, as indicated by the highest beach-line, is a proof, that the precipi- 
tation was at that time much more copious than it is now, and the direct erosive 
action playing upon the mountain-slopes was thus much greater, and this will in a 
measure have contributed to the destruction of any beach-lines that may have existed. 
All these things explain why above the highest beach-line we failed to discover any 
others of a similar character. 

Since that time the lake has dropped, though not with absolute regularity 
and uniformity; for had that been the case, the abrasion would at the most have 
only polished and smoothed the slopes, without leaving any beach-lines, or rather 
the successive abrasion terraces would imperceptibly have merged one into the other. 
The subsidence of level from the highest beach-line downwards took place re- 
latively swiftly, so that there is an appreciable interval between that beach-line and 
its next highest neighbour. The latter is comparatively slight, and thus is indicative 
of a shorter continuance of level at that altitude. At the fourth line the lake 
would again appear to have maintained itself for a very long period of time. The 
beach-lines which come below that are all distinctly marked, though nothing like 
so energetically as at the highest stage and the fourth. The breach of condnuity 
between the eight beach-lines to the left and the seven to the right has been caused 
by a hollow in the mountain-slope, in which erosion, and perhaps also avalanches 
of gravel, have produced more conspicuous effects. 

There exists one great and obvious difference between the eight upper beach- 
lines and the great number of others — we counted fifteen distinctly — which exist 
below them. The former are very prominent, the latter but faintly indicated, so 
faintly in fact that they can only be distinguished with difficulty. This proves that 
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the desiccation of the climate has advanced much more rapidly of late than it did 
formerly. During the period which resulted in the creation of the eighth beach-line the 
lake maintained its level for a relatively long period; but since then it has stood at 
each successive lower level an increasingly shorter period, and consequently has not 
been able to incise more than faint marks on the acclivities which surround it. The 
whole of the bay which penetrated up beside the mountain on the versant of which 
these lines are indicated is now entirely dried up, except for a slight remnant, and 
the no doubt very shallow basin of the lake that still survives will assuredly in due 
time disappear also. Of course there may have been oscillations, in the course of 
which the lake will have risen to one of the older beach-lines, but on the whole 
these indicate that the lake has been constantly shrinking, and this process became all 
the more pronounced in proportion as it dropped from the higher to the lower levels, 
the rate of subsidence having progressively increased. Although the higher beach- 
lines were thus for a longer period exposed to the influence of the weather, never- 
theless in consequence of their great development they possessed so great a power 
of resistance that even to-day they are incomparably bigger than those which lie 
below them. 


From the line at 133 m. we enjoyed an excellent general view of the north- 
western, western, and southern parts of the Lakor-tso, though we were unable to 
see its eastern section, orving to its penetrating into the lowest part of the great 
latitudinal valley. T he northern and western shores are in general more mountainous 
than the eastern and southern. On the west side in especial the mountains plunge 
down steepl} into the lake, although even there they leave room for a narrow strip 
of shore between their own foot and the existing water-line. That strip is of a 
white colour, and sends out capes which bore (from us) N. 35° E., N. 39° E., and 
N. 41 '/a E. To the N. 49° E. we noted the promontoiq^ that juts out from the 
mountain with the beach-lines. The parts of the lake that were then visible to us 
extended from N. 9° E. to N. 63° E. The mountains exhibited tints of reddish 
yellow and brown, which, when contrasted with the white of the gypsum and the 
green waters of the lake, imparted a great richness of colouring and variety of 
effect to the entire scene; while above the whole stretched the vault of the sky, 
light blue and without a speck of cloud to mar its purity. And yet, in spite of this 
freshness of colouring, the scene was strangely chilly, lifeless, and desolate 

I would recommend any future expedition, that may be sufficiently equipped 
to admit of Its making a prolonged stay in this region, to map in detail the basin 
of the Lakor-tso and determine by accurate measurement the positions of the old 
abrasion-levels and beach-lines. A map on which all these concentric lines are en- 
tered would give an especiallj- clear idea of the shrinkage of the lake and of the 
variations of shape which it has successively undergone. Yaks only ought to be 
taken, and the visit should be made in summer, when the arass is ripe 
^ In my note-book dealing with this part of Tibet 1 hke written on e 1st Oet. 
the following sentencesi .During this day’s march it was plain to see that on all the 
slopes faeing west the beach-lines and abrasion-terraces are much more strongly 
developed than they are on the slopes that face east, where, especially on the vty 
soft material, .they are not at all noticeable. On the slopes tliat face north or south 
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they are only moderately developed. As this arrangement seems to be the rule, 
the question naturally arises, what can be the cause of this.? The answer is obviously, 
the same cause that is operative to-day, namely the westerly wind, which is prevalent 
during the greater part of the year, or at all events during the colder half of it, 
and which blows with the regularity of a trade-wind. Under this constant and violent 
west wind the waves of the lake are driven against the eastern shore, where they 
are unceasingly active, filing, washing away, and abrading the shelving acclivities 
and rocks that dot the shore-line, the whole weight of the lake beating as it were 
upon them; whereas the western shore is sheltered behind big mountain-masses, so 
that there the effects of the westerly trade wind are almost entirely neutralized. The 
northern and southern shores are also exposed to the action of the waves, though 
in a less degree than the eastern. But since there do exist beach-lines and terraces, 
still distinct, on the west, as for instance above our Camp CIX, though in comparison 
with those on the opposite slopes they are very slightly developed, their existence 
proves that other winds besides those from the west do sometimes prevail, and may 
possibly even be specially characteristic of some other season of the year, say early 
summer.)) 

By means of a detailed investigation such as that which I have just indicated 
it would be possible to determine with almost mathematical certainty the relations which 
the east and the west winds hold with respect to one another, that is the percentage 
of all the winds visiting that region which blow from the east and from the west 
respectively; and the result would go to show, I feel certain, that the latter are, 
both as regards frequency and as regards strength, far superior to the former. It 
would of course be essential to compare the beach-lines at identically the same level, 
although it is scarcely conceivable that the proportion between the winds from the 
different quarters can have in the slightest degree changed during what is, geologically 
speaking, the short period in which the lake has been subsiding. From that point 
of view the percentage would no doubt be the same at every level that is indicated 
by the successive beach-lines. And considering the accentuated character of the 
physical geographical features which distinguish the whole of the Tibetan highlands, 
that vast upheaval of the earth’s crust which is bordered on the south by tropical 
lowlands and a warm ocean, it is very reasonable to suppose that the wind has not 
changed in such a relatively brief period as that, even though the moisture of the 
atmosphere and the precipitation have both diminished during the same period, as 
they naturally have done in consequence of the lake’s own shrinkage. It is self- 
evident, that we should arrive at erroneous conclusions, if we failed to investigate 
and compare together beach-lines at the same absolute altitudes; for, as we have 
seen, lines at different elevations above the lake have reached different degrees 
of development, so that one line \\'ill indicate the level that was maintained by the 
lake for twice, or even several times twice, as long a period as another line. But 
one thing there is that does not admit of a shadow of a doubt, both here and in 
other parts of western Tibet in which I observed similar beach-lines, and that is, 
that even at the period when the lake stood at the 133 m. level, the westerly winds 
blew with a frequency that was incomparably greater than all other winds put 
together. 
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And even with regard to the power of resistance possessed by the abrasion- 
lines and abrasion-terraces that do survive, the wind still continues to play a not 
unessential part. At the present time the slopes facing west are in a far higher 
degree exposed to the effects of deflation and corrasion than those that face east, 
because the latter lie sheltered against the predominant westerly wind. So far as 
this influence is concerned therefore, the latter are more likely to be able to defy 
the tooth of time than the former, which are incessantly subject to its attacks. 

If we were to follow one of the best marked of these beach-lines all round 
the lake, as well as we could, entering into the valleys, creeping along the mountain- 
sides, and skirting round the rocky promontories, and so describing an extremely 
irregular figure, we should certainly find everywhere abundant and convincing proof, 
that the line is sharper and more distinct in the east than in the west; all the same 
we ought not to forget, that formerly the difference was probably much greater 
than it is now, because the mountains on the eastern side of the lake were then 
directly exposed to the filing of the wind, while the mountains in the west were 
sheltered from it. And if we confine our attention to the beach-lines which I have 
recently described on the slopes of the mountains that rise east of the gypsum area, 
and bear in mind that those same beach-lines decrease in size from above down- 
wards, in consequence of the increasing acceleration in the desiccation of the lake, 
we are justified in concluding that the difference in size between the upper and the 
lower beach-lines was greater formerly than it is now; the reason being, that the 
upper beach-lines are in a higher degree than the lower directly exposed to the wind, 
which strikes them at a level at which its progress is less impeded by friction with 
the surface of the earth. The lower the lines lie, the greater is the protection they 
derive from the mountains in the west, which break the force of the westerly wind. 
Thus it is not only time per se, but also the varying power which the wind exercises 
at different altitudes, that tended to make the upper beach-lines formerly much 
more pronounced and much more developed than the lower ones, beyond what the 
different sizes of the several lines themselves suggest at the present day. 

We have found that the uppermost beach-line is bigger than any of those below 
It, and have assumed that this points to the lake having maintained a constant 
level during a relatively long period. But there is yet one other factor which ought 
not to be entirely neglected when we proceed to compare the different abrasion- 
lines one with another. When the lake stood 133 m. higher than it does now, the 
relative altitudes of the surrounding mountains were of course 133 m lower than 
they are now. The .surface of the lake was consequently then in a far higher degree 
exposed to the w.nd, which had in this locality freer play and was less impeded by 
the relief of the mountains. Independently of the area of the lake the beat of the 
waves was therefore both higher and more powerful than it is now, when the lake 
lies lower and better protected in its deeper basin. Then to this we must add the 
greater area of die lake, a matter of prime importance in determining the height 
to which the individual waves rise. When the lake was .33 m. higher, its area wotld 
be sever^ times pater. The breadth of the valley outlet, in which stood our 
Camp Ciy was then at least twice as great as that of the southern bay of the 
existing lake. Let us say that this would double the abrasive power of the waves 
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and that that power was again doubled by the level of the lake being 133 in. 
higher. Ceteris paribus therefore the abrasion-terrace, which the waves are now 
creating on the western shore of the promontoiy' visible to the N. 49"^ E. (see the 
coloured plate) ought to be only about one-quarter as big as that situated at the 
133 m. level. 

All I desire to say is, that it would be wrong to make time and the constant 
position of the lake exclusively responsible for the circumstance that, e. g., the highest 
beach-line is the most developed; because the additional circumstances, that the wind 
was then stronger than it is now by reason of the smaller friction, and that the beat 
of the waves was higher by reason of the same cause, as also by reason of the 
greater area of the lake — these circumstances account to no slight extent for the 
greater development of the higher-lying terraces. In other words, apart from the 
disintegration and corrasion operative at a later period, the abrasion-terrace that is 
now being created at the western foot of the recently mentioned promontory would 
require at least four times as long a period to become as much developed as the 
133 m. line, or in other words, the lake ought to remain at its present level at 
least four times as long a jieriod as that in which the 133 m. line was formed. 

To sum up. These old beach-lines offer incontrovertible proofs, that the 
Lakor-tso is shrinking and contracting, and is advancing to meet the same fate that 
has overtaken many of the lakes which we encountered subsequently, that is to say, 
it will dr}" up completely. In each and every one of these energetically marked 
beach-lines we have as it were a distant »fossilized» echo of the song which the 
waves once sang when they beat themselves against its rocky shores. Wh’th the 
help of the perspective that they open out, one can adumbrate a distant past in 
which the physical geography of Tibet was in essential particulars different from 
what it is now. Orographically the country has since then undergone no other 
change except that which has been occasioned by the .still progressive disintegration. 
But the number of lakes was then greater, and each separate lake was of greater 
size; the rivers carried down fuller volumes to this self-contained basin, the precipi- 
tation was more abundant, white-robed rocks commoner, glacier arms, which are now 
rare as well as rudimentary, were then general, and descended lower down into the 
valleys, and, as a consequence of all this, the erosive energy was as a rule more 
active than it is at the present day. In the levelling of the highlands water played 
a more important part than it does now, for at the present time it is the rending 
power of the frost, insolation, and wind which in combination continue to counteract 
the formation of mountain-ranges, while aqueous erosion plays but a secondary role. 
On the other hand, as I have already suggested above, the wind does not appear 
to have altered since then its characteristic properties; for at that time also the 
prevailing wind blew from the west. But the sky was more frequently and more 
heavily clouded, hail and rain showers smote more often upon the bare mountain- 
sides, and the earth was, I feel sure, not seldom covered with a connected sheet 
of snow, though snow is now an infrequent sight, at all events it was so during the 
autumn and winter of 1901. 
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From the highest point that we measured we continued along the foot of the 
mountains until we came to a little flat col (4,688 m.), forming a water-divide 
between the Lakor-tso and quite a small lake, intensely salt, situated immediately 
west of it, and according to my aneroids at an altitude of 4,572 m. On its 
southern shore two broad gullies intersect one another, and upon them open out a 
number of transverse glens which cut their way through the southern range. 
These two gathering gullies are separated from one another by a ridge running north 
and terminating at the lake in a free-standing, conical mountain, which goes down 
abruptly into the water. The shores of the lake, with the exception of that on the 
west, are mountainous, and where flat they, like the corresponding shores of the 
Lakor-tso, are white with deposits of gypsum, and the water has the same beautiful, 
pure green tint. After crossing over the second gully, we reached the shore, which 
we were forced by a steep headland to follow for a short distance. Hence we 
obtained a good view of the little lake, which is as usual elliptical in shape, with 
its long axis stretching from east to west. On its northern shore rises a not incon- 
siderable mountain-range, the western section of which is reproduced on Plate 29 
To the N. 59° E. towered up the peak A3, and behind it, to the N. 60 E. another, 
belonging to a higher and more northerly range. The strip of level shore is broader 
in the north-east and gleams white with gypsum. Along the line of continuation of 
the lake towards the east there is a very low pass, separating this lake from the 
adjacent Lakor-tso. The acclivity from the eastern shore of the lake up to this 
little pass is moderately steep, and on the slopes facing west there are again some 
strand-terraces, indicated with great sharpness and distinctness. 

After skirting round the headland, we marched up a rather steep transverse 
glen, which there debouches upon the lake, and approached a small and in every 
way secondary pass, and then on the other side of it descended into a similar 
transverse glen, in the lower part of which we made Camp CX, at an altitude of 
4,596 m., that is not very much higher than the lake. 

On the declivity leading down from this little pass the old strand-terraces, 
although situated m detritus, but detritus that is still fairly hard and consolidated. 
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are again very beautifully formed, being arranged along the sides of the glen 
with the regularity of the rows of benches in a circus. On the eastern declivity 
going down from the same pass there are, on the contrary, no ancient beach-lines. 
Thus we have here again a fresh proof, that the west wind prevailed also in ancient 
times: the western versant was exposed to the wind, whereas the eastern versant 
was on the leeward side. On the next mountain-wall, west of the camp, which was 
rather steep, the ancient terraces show up with especial distinctness when seen 
in profile (fig. 95). 

As the water-dividing col which we had just 
crossed over lies only 100 m. above the Lakor-tso, 
but the highest beach-line lies 133 m. above the lake, 
the two lakes must formerly have been connected at 
this point. And the same thing would obtain, though 
with all the greater certainty, at the considerably lower 
pass which we observed immediately east of the lake. 

Hence the two detached mountains which stand between 
these two cols will at one time have been islands. At Fig. 95. 

that time the little lake, which the Tibetans called 

Dschivu-tsaga, extended a good long way towards the west, the latitudinal valley 
in which it is situated being especially flat in that direction. From the same point 
we had to travel a long way west before we again found ourselves at the same 
level as the highest abrasion-line overlooking the Lakor-tso. Camp CXI, though 
it was indeed not ver)' far from Camp CX, lay, according to my hypsometrical 
instruments, only 5 m. above the level of the Dschivu-tsaga. And we discovered 
abrasion-terraces to the west of Camp CXI. At the time when the 133 m. level 
was being carved on the mountain-side the conjoint lake must therefore have had 
an especially peculiar and complicated shape, reminding one of the 'I'schargut-tso. 
Two or three of the mountains that now stud the shore of the Dschivu-tsaga were 
then circular islands, situated quite close to the shore. What remains of the once 
huge lake is now divided into two very salt basins, circular or oval in shape, with 
more regular and less indented shores, thus approximating to the conchoid type of 
basin that is characteristic, for example, of the Selling-tso. 

The country around Camp CX was fairly interesting. At the foot of the 
southern mountains, which approach quite close to the lake, a copious spring gushed 
out, yielding a bright rivulet of the most beautiful water, and this trickled along 
between grassy overhanging banks. The ground was sandy and the grazing good, 
at all events better than any that we had come across during the last few days. At 
that meridian the lake has already come to an end, and is continued westwards by a 
flat gypsum area. But in the same locality, just below the camp, the rivulet empties 
into a pool, and north and west of it there are one or two similar pools. Around 
these were big flocks of gulls, a circumstance pointing to the water being fresh, at 
any rate in places, or only slightly saline. Strange to say, in this short, steep brook, 
in which cascades if 2 foot high are by no means uncommon, fish were swimming 
about; so that the spring which feeds it will flow all the year round. The prospect 
north and north-west, where the immense gypsum expanse lay, was however the 
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most interesting. Here again we perceived the same conical and pyramidal elevations 
and irregularities which I have mentioned as characterizing the gypsum area round 
the shores of the Lakor-tso. Here however there are others that resemble terraces 
and platforms, that is to say they are level or but gently undulating on the top. 
Elevations of this kind occur between the pools which I have just spoken of; in fact 
these pools are veiy'- irregular in shape, for they thrust out sfingers», bays, and 
sounds between the gypsum platforms. In the west the lake is remarkably shallow, 
and after that it changes imperceptibly into a barren salt marsh, the gypsum and 
water gleaming respectively white and light green. The little pass which we climbed 
over just above the camp is situated in a spur of the southern mountains; these 



Fig. 96, THE GYPSUM AREA WEST OF THE SALT LAKE, 


rise close to tlie lake into a detached conical eminence built up for the most part 
of loose material. Its summit and its northern headland are the only places at which 
hard rock crops out, and the headland plunges sheer into the lake, or more correctly 
into a marshy strip of shore beside it. This piece of marshy ground was so soft 
that It refused to bear even a man on foot, and it was for that reason that we had 
to make the detoim over the little col. To the west we saw no pools in the gypsum 
area; the three which I have alluded to are maintained by the brook The marsh 
at the western end of the lake keeps drying up progressively in proportion as the 
lake shrinks; thus the e.vpanse of gypsum is constantly advancing towards the east, 
and m the relatively near future the little lake will entirely disappear. 

The spring is said to be called Ducrdschu-tlirnalv anri tKcv .s '• 

01 the lake ol Uschivu-tsaga is known as Segor. 

On the slope on which we measured the beach-lines we found a dark, fine- 
grained crystalline schist, dipping 83° towards the N. 12° E.; at the highest point 
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on the same slope was quartzite, with a dip of 80° N. ; just beyond the first col 
the same crystalline schist was visible, dipping towards the S. 58° W. 

The lake lies 4,572 m. above the level of the sea. Thus in the region around 
the two salt lakes we had been moving 200 to 300 m. lower than usual on the 
Tibetan highlands. At the time when the lakes lay 133 m. higher than the)- do now, 
this region did not possess in so conspicuous a degree the character of a depression. 
Once or twice subsequently we came across circumstances that are in every respect 
the same. And indeed it is evident a priori that so it 7 niist be, for it is only in 
the depressions of the highlands that salt lakes occur, and they gather into the lowest 
part of each self-contained drainage-basin. But in proportion as the salt lakes dr)' 
up, the more pronounced becomes the character of the actual depression. W'hen 
your aneroids and your boiling-point thermometers continue for the whole of one 
day’s march or longer to indicate a constant downward inclination of the surface, 
you have every reason to expect a fresh salt lake. 

On 22nd October we made a very short stage towards the north-west, along 
the foot of the southern mountains and in part across the gypsum area. We only 
covered a distance of 4.4 km., and then came to good grazing, better, according to 
our Tibetans, than any we should find for several days to come. Having gone 
down from the brook to the foot of the mountain, we then had close on our right 
in part a barren marsh, in part some other small pools, covered with strong ice, 
that would bear, and containing water that was almost fresh. These pools hardly 
seemed however to have any connection with the spring-fed brook, but rather to be 
fed by independent springs, which emerge within them, and out of them the water 
proceeds to the marsh and the lake. It is only at the foot of the mountains that 
any grass grows; otherwise the bottom of the glen is white and sterile. The pools 
and lagoons which I have mentioned are often bordered on one or more sides by 
vertical terraces of gypsum; but these generally belong to insular platforms with 
level tops. When you look at them from a low point an nivean with their surface, 
their superficial contours melt together into a perfectly straight line. Between them 
you see the usual gypsum mounds, indicating the places in the gypsum deposits in 
which erosion has advanced farthest. These mounds are seldom 3 m. high. On 
the other hand I can hardly say that there is any increase in the height of the 
mounds to be observed from east to west: the mounds in the west, which have 
been exposed to wind and weather for a longer period, and consequently ought to 
be more severely attacked and modelled out by erosion, are not apparently any 
higher than those in the east, which were exposed at a later period; for even though 
erosion does deepen them at the bottom, the wind planes them away on the top at 
an equivalent rate, and the result is, that no perceptible difference of elevation can 
be detected between those in the east and those in the west. 

After travelling for a couple of kilometers across this extraordinar)’ gypsum 
formation, we approached a little brook coming from the west, and making its way 
across that area towards the western shore of the lake, though it does not appear 
to be able to reach it, but dwindles away amongst the gypsum elevations. A little 
below the point where it ceases, we observed one or two rivulets trickling from the 
westernmost of the marshes, and they no doubt derive water from this brook after 
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rain. Leaving the brook to the south, behind a free-standing g}’psum hill, we 
crossed over another watercourse, then dr}-; this comes from the north-west and 
unites with the first brook at a point where the latter sends a little branch to the 
north, which then gives rise to a round isolated lagoon. It was just beyond this 
point that we pitched our tents for Camp CXI, at an altitude of 4,577 m., or only 
5 m. above the level of the lake. A very slight rise therefore in the lake would 
result in considerable areas of the bottom of the latitudinal valley being flooded. 



Fig. 97. OUR Y.\K CARAVAN. 


promontory to the south the quartzite cropped out at 31° to 
the S. 30 E The sp gr. of the water in the little lagoon was, by the areometer, 

I was grven the following names: the nearest minor mountain 

on the south ,s called J„-d,vu. Luma-nagma is a locality lying north-west of our 
camp.^ A mountam to the south-west, slightly sprinkled with snow, wa,s called 
Marmr-gotsang, and on the south s.de of that nrountain there is a temple known as 
Marmr-gombo, at wh.ch 300 or 400 lamas dwell. And we had unmistakable evidence 

dtectl„„“'%'™' P" 'ro ropeatedly heard trumpet-blasts from that 

direction. lime did not allow me to pay it a visit- besidpc: nnr v 

^ ^ uesiaes our 1 ibetan escort were 

very strenuously opposed to any such proposal. 

A hard wind from the west as usual- tbit; omc u • , 

^ ri . .u however it did not blow so 

steadily as at other times, but came in frequent mists Ac m i i • t 

I, 1 1 a.-rr r • . gusts. /\s a general rule it was, I 

should say, stiff for 2 minutes, and then for one minute its force was that of a 

hurricane, and after that there would be a couple of minute! ! T 

. 1 J r 11 c ■ 1 01 minutes .slackening, and then the 

next gust would follow. Sometimes however a to s i i • 

-1 , , '"-'Cl 4 CO 5 minutes would intervene between 

the more voleut gusts; the latter repeatedly threatened to blow our tent over. Next 
ntght there was not, as usual, any cessation in the wind, and it continued to blow 
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three parts of a tempest all the following day. At times we had to go on foot to 
prevent ourselves from getting frozen. When you walk in such a gale along 
a moderately steep slope, it is as if you were walking on the level ground, and 
when you walk on the level ground, it is as if you were struggling up a slope. 
In the teeth of such a wind both horses and camels advanced laboriously, their 
efforts proving a great drain upon their strength. Had we only been travelling 
east, what a help it would have been to us! At about 4,30 p. m. the gale abated, 
though it still continued to blow at the rate of 14.3 m. in the second; but occasion- 
ally there came brief gusts with fully twice that velocity. 



Fig. 98. OUR YAK CARAVAN'. 


Plate 29 reproduces the western half of the range which borders Dschivu- 
tsaga and its level latitudinal valley on the north, the scene being that which we 
beheld from Camp CX. To the N. 18^ E. rises a commanding peak, and to the 
N. 19° W. the extreme western peak of the range. This chain consists for the most 
part of rugged hard rock, and has a gravelly scree stretching from its foot down 
into the valley. From Camp CXI the range is seen foreshortened, its extreme 
westerly peak bearing north-north-east. Beyond this range to the north there 
appeared to be another latitudinal valley, not very broad however; but the route 
which Littledale followed, and which we had all the time on our right hand, seemed 
to lie along a valley still farther towards the north. The nearest latitudinal valley 
to the north of Camp CXI is connected in that same direction with the valley 
in which the Dschivu-tsaga is situated. The mountain-ranges which blocked our view 
in that quarter were not particularly high. Two routes were said to lead to the 
next camping-ground, and of these, the more northerly one, which crosses over a 
pass, is the shorter; but the other, to the south, does not cross any pass. I chose 
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the latter, and it led us west-south-west over gently rising ground. The range that 
borders this valley on the south is of fair size. In one place it is low, and there 
a transverse glen leads up to a convenient pass, whence one of my scouts observed 
a fresh latitudinal ^'alle)■ to the south, running parallel with the one in which we 
then were, and with a perfectly level floor. The scouts saw only one tent, but 

nothing of the temple. 



Fig. 99. THE LATITUDIXAL VALLEY. 


On the slopes close to our left we still continued to observe strand-ramparts, 
very' distinctly marked, and we observed them moreover on the slopes that are 
relatively more e.xposed to the west. But in point of development these could not 
in any way be compared with the abrasion-terraces which we had seen on the 
eastern shore of the Lakor-tso. The reason of this is, quite naturally, that here in 
the west they have not the full sweep of the lake beating upon them, but only a 
small portion of it is at the mercy' of the wind; hence the beat of the waves is 
quite insignificant. All the same, it has been sufficiently' powerful to give rise to 
terraces, and these possess sufficient powers of resistance to have prevented their 
own complete destruction. 1 he ascent increases in steepness all the way from the 
point where the terraces cease, and where the lowest of them dies away into the 
flat shelving at the bottom of the valley, and we then marched at elevations higher 
than the 133 m. curve. Consequently we saw no more strand-ramparts or beach- 
lines. There were none perceptible on the eastern face of the bluff that we next 
travelled round in a north-westerly direction; hence that side of the bluff has been 
completely sheltered. 

The latitudinal valley continues to stretch towards the north-west and grows 
narrower. Its floor is hard and comfortable for marching on, with but little grass 
or none; nevertheless there were great numbers of kulans. The big range on the 
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Fig. 100. ROCKY PROMONTORY WITH THREE SHEEP-FOLDS. 


left possesses some upstanding peaks, with a little snow on them, and sends out 
steep offshoots and ramifications towards the north-east. Such snow as there was 
lay almost exclusively on the west side of the range, whereas the eastern flanks were 
quite free from it — a circumstance dependent of course upon the prevailing wind. 
That snow was, I dare say, a survival from the latter half of the rainy season, 
when the precipitation in that lofty region comes down for the most part in that 
shape. There is no perpetual snow there, and in the early summer all the moun- 
tains in that region will pretty certainly be free from .snow. 



Fig. 101. 


After that the latitudinal valley assumes quite a different form from what it had 
hitherto had, in that its bottom becomes divided into a number of small self-contained 
basins. We came to a threshold, but so flat was it that we only knew it was such 
by seeing the erosion watercourses on its western side gathering into a very shallow 
depression, the bottom of which was then occupied by an expanse of level, dry, 
yellow clay; this is manifestly converted into a miniature lake after rain. The 
altitude was 4,751 m. Farther on we passed yet two other similar clay expanses, 
separated from one another by imperceptible swellings. Otherwise the bottom of 
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the valle)' is rather broken; its lowest part lies next the foot of the mountains on 
the north, and it is there too that the three clay depressions are situated. Generally 
the profile of the valley is like that shown in the accompanying sketch (fig. lOi). 

At length however we a[)proached a definitiv'e pass, at an altitude of 4,866 m., 
and on the other side of it a total change takes place in the orographical structure. 
'I'o the north-west a[)peared a very extensive expansion, with several big valleys 
o[)ening out upon it. hrom the pass the surface falls more quickly towards the 
north-west and nortli-north-west. We next doubled a projecting rocky promontory 
on the right, and crossed over a couple of dry watercourses, containing a little 
water, the altitude there being 4,766 m. There too we lighted upon three Tibetan 
tents, with big herds of yaks, although the pasture was ver}- thin. That locality is 
said to be called .Schagbo-sadschu, and the brook Schague-tschu. The latter con- 
tained some small fish. 

At the present time this region is not inhabited; but that 
the nomads do graze their flocks and herds there at other seasons, 
probably in summer, was evident from our passing no less than four 
sheepfolds, the usual semicircular stone walls, in shape like a sickle 
and open to the east. I hree of these stood quite close together, 
as the accompanj ing illustration (fig. 102) shows, and that immediately 
east of the first level clay expanse. From this it is evident that 
there are springs to be found somewhere in some transverse glen in 
the localit)-, or else water is obtained from the pools which collect in the 
hollows in the late summer, and which ma}’ of course contain fresh water. 

Near the plac(; where the three sheepfolds stood the rock was 
quartzite, dipping 72° towards the N. 39° E., and at the point where 
the latitudinal vallej- expands was a fine-grained granite, bedded 66'" towards the 
N. 60' W'.; it [projected out of the detritus in the form of slabs and cornices. 
Similar projections are common on the slopes, although the mountains and hills on 
both sides of the valle)’ generall)- exhibit soft, rounded outlines. The crest of the 
.southern range consists however predominantl\- of bare, ragged craces. 

October 24th. I he brook at Camp CXII is formed by springs that issue 
close at hand in the bed of the main stream; but above them the bed was dry. 
The riwilet died awa\- in the gravel not \ery far below the camp, so that it was 
amazing how fish could live in such a short and scant)- current, hlowever the dry 
watercourse ran on farther towards the N. 73^ E. down another latitudinal valley, 
evidently parallel to the valley in which we had been travelling. The new valley 
is undoubtedly connected in some wa)- or other with that whidi we had observed 
north of Camp CXI, and possibly it belongs also to the hydrographical area of the 
lake of Dschivu-tsaga, although there is no warrant for this in the descriptions which 
the Tibetans gave me. Possibly the watercourse which traverses it terminates 
in some smaller, independent basin north-west of the last-named lake. In this region 
there were great numbers of partridges; but the only wild animals were kulans, 
and they too were numerous. 

During this stage we were of necessity compelled to keep to the north-west 
by the direction in which the mountain-ranges ran: the sweeping curve which the 






FROM THE LAKOR-TSO TO THE BONDSCHING-TSO. l8l 

Himalaya makes towards the north near its western extremity affects also these 
mountain-ranges of central Tibet. After crossing over the frozen brook, we ascended 
the gently rising surface of the open valley expansion, the ground being hard and 
consolidated, with the merest sprinkling of grass, and at length we reached the 
great range on the north, with steep and picturesque glens opening out between 
its separate rocky foot-hills. We also commanded a magnificent view of the 
southern range, though the only peak bearing snow was D3. Farther on there was 
no snow. This range was said to be called Garu-tse. Beyond it there is reported 



Fig. 103. A SHOT KULAN. 


to be jet another parallel range, which has to be climbed over before you can reach 
the temple of which I have spoken. From the middle of the broad valley expansion 
the outlets of four glens were meanwhile visible, though two of them were of course 
on y t e continuations of the others. Nevertheless the disposition of these glens is 
quite pecu iar and unusual. In the latitudinal valley containing the three clay 
epressions we had marched towards the north-west. Then, having crossed over 
t e va ey expansion, we continued through a similar narrow latitudinal valley in the 
same irection. Orographically the latter must be regarded as the direct continuation 
of the former. But here the following peculiarity should be noticed, that this lati- 
tu ma va ej is, as^ it were, intersected diagonally by another latitudinal valley, 
running at t e point of intersection from west-south-west to east-north-east. 
Its irection eing distinctly indicated by the watercourse that traverses it. 
lo the west it does not however continue very far. We saw its high-lying 
gat ering-basin from Camp CXII; but it is possible that it may continue farther 
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west on the other side of a pretty high pass, though it will doubtless experience 
the prevalent bend towards the north-west, and thus become transformed into a glen 
parallel with the valley in which we travelled to Camp CXIII. Camp CXII was 
situated at the point of intersection of the two latitudinal valleys. From that spot 
the brook continues, as I have said, towards the N. 73° E.; but it too undoubtedly 
trends towards the east and south-east so as to come parallel with the valley in 
which are the three clay expanses. It is undoubtedly a fact, that the 

latitudinal valley is at first situated south of the one in which we were then 

travelling; a fact that at our Camp CXII it intersected the latter valley; a 

fact that it afterwards runs to the north of the same. In the western angle 



Fig. 104. A YOUNG KULAN. 


between the two latitudinal valleys there rises quite a short detached chain, 
stretching from east-south-east to west-north- west. It is separated from its 
westward continuation by a transverse glen, upon which converge all the water- 
courses that lie east of the pass which we were about to cross over, as also those 
that stream down off the slopes of the principal range to the north. They then 
unite into one main stream, which, after piercing the transverse glen, makes its way 
down into the chief watercourse of the basin, reaching it a good bit above 
Camp CXII. 

After we left the transverse glen behind us the latitudinal valley was more 
energetically shaped and more closely shut in by its wild, picturesque, reddish- 
looking crags, with their pinnacles, pyramids, and upstanding towers. The features 
of the landscape were here modelled on a more gigantic and impressive scale than 
we had hitherto been accustomed to see them up on the Tibetan highlands. 
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The pass in the latitudinal valley (alt. 4,820 feet) is so flat that we had to 
examine closely in order to discover its culminating ridge. The range that we had 
here, and continued to have, close on our left for as far as we were able to see, 
towered up above our heads like a long row of great castles of chivalry, with 
crenelated walls and towers, a remarkable instance of the vagaries of nature. 
From the pass the bottom of the valley, still continuing narrow, inclines very gently 
towards a miniature lake, containing fresh water, which was then frozen. Its altitude 
was 4,785 m. We pitched Camp CXIII 12 m. above it and not far from its 
eastern shore. The scenery was fascinating, but the grazing wretched. 



Fig. 105. CAMP CXII LOOKING S 9" W. 


In the first isolated little range that we passed in the morning there occurred 
a hard, light-green schist, dipping 31° to the S. 30° E., which appeared to lie inter- 
bedded between the dense, white limestone which otherwise predominates throughout 
the entire region. The latter is brittle, and upon being struck fractures at every 
possible angle, and in the face of the fracture shows light-coloured, almost white, 
though otherwise it exhibits various shades of reddish yellow. On the left side of the 
pass this rock dipped 77° towards the N. 22° E. In the higher or northern range it 
appeared to incline also towards the north or north-east, if one may judge from 
the thick rocky ledges which the heads of the strata make as they crop out on 
this side. In both colour and shape they contrast sharply against the rounded 
slopes and gravelly screes above which they project. 

During the day, and after an almost tranquil morning, the west wind was 
somewhat gentler than usual; on the pass the wind at times veered round even to 
the east. But in the afternoon the west trade-wind resumed its usual force, driving 
with inconceivable violence through the deep latitudinal valley, which made such a 
convenient conduit for it. Our Tibetans asserted, that this hard wind had been 
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blowing for at least a month, and that it would continue to blow for another 
four months; during the cold season of the year it always blows, they declared, in 
that same way. The fall of snow is, on the other hand, said to vary a good deal 
from year to year, and generally it does not begin until the winter is well advanced. 
It is however at no time particularly abundant. Sometimes it does fall in vast 
quantities, and when that occurs in conjunction with violent wind the snow-storms 
are apt to be dangerous for both man and beast; almost every year a greater or 
less number of sheep are lost in the snow-storms. 

Not far from Camp CXIII there were nomads somewhere; but where they 
were our escort refused to tell us, probably they were afraid we should do their 
compatriots some injury. But as our Tibetans brought sheep, and also fresh 
and thickened milk, we understood that there must be nomads at no very 
great distance away. 

The southern range is said to be known as Sebli, the northern as Ning, and 
the little freshwater lake as the Oman-tso. The leader of our escort admitted, that 
some years ago a Peling-bombo (European chieftain), who of course can have been 
none other than Littledale, had travelled the same road that we were then following. 
This statement is probably correct, although Littledale’s own map affords no means 
of checking it. For example, the Oman-tso is not shown at all on that map, and 
yet it is of some importance, not so much for topographical reasons as because it 
is a well-known centre where water and pasture are to be had. It is however so 
small that Littledale may have considered it unnecessary to enter it on his map. 
Moreover it is very probable, that Littledale travelled by some other of the adjacent 
parallel valleys. Of the names which he records as occurring in this region my 
Tibetans had only heard speak of two, namely Sponjen Baptse-tso, though they 
pronounced it Bondsching-babtsa-tso, as also Kundor-tso; the others they knew nothing 
at all about. Senkor and Kamba are the names of tribes. The name Uruktuksang 
may possibly be a misapprehension for Rudok-tsang, or the Country of Rudok, 
which begins a long way to the west. I have of course no grounds, nor have I 
any right, to regard the names that were given to me as being more reliable than 
those which were imparted to Littledale. I look upon them all alike as dubious, 
and have no confidence in any except those that are alike in his list and in mine; 
as also those that were collected by Nain Singh, who was able to converse with 
the Tibetans more easily than either I or Littledale were. In reply to inquiries, as 
to whether there was not a more southerly route, the leader of our escort replied, 
yes, there certainly was a more southerly road through the mountains; but it was 
exceedingly inconvenient, as it led over several passes, which camels could under 
no circumstances get over; moreover the regions it traverses were not at that 
season visited by the nomads; you might travel there 15 to 20 days without coming 
across a single individual. These statements were probably on the whole correct, 
for we should have continuously on the south the vast swelling of the highlands 
which separates the region of the latitudinal valleys in which we were then travel- 
ling from the relatively lower country and the valley of the Brahmaputra on the 
south. It is quite conceivable that the nomads do not visit those high altitudes in 
the winter, for they can no doubt find better grazing farther south. Poorly inhabited 
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though these regions are, they are nevertheless for administrative purposes kept 
separate from one another. Upon reaching the frontiers of each new province or 
administrative region, we were always provided with a fresh escort and with fresh 
yaks. The district in which we just then were is called Sagetsang, and its inha- 
bitants belong to the Senkor tribe. 

On the 25th October, in so far as the above-mentioned lake Sponjen Baptse- 
tso is really identical with our Bondsching-babtsa-tso, or as it is also called Bondschino-- 
tso, we appeared to be travelling in Littledale’s footsteps. It was a glorious 
morning, and quite still, so that I was able to photograph without running the risk 
of having my camera blown over every minute. The absolutely pure atmosphere, 
making objects visible to an immense distance, is per se most favourable for photo- 
graphing, as will be evident from some of the accompanying plates. But at 2 p.m. 
the western »trade» wind again set in with full force; but, as usual, there was not the 
smallest speck of cloud, not even the tiniest cirrus, visible. 

We still continued to travel in the same direction as before, almost due north- 
west. Leaving on our right the little frozen lake of Oman-tso, we ascended the 
gently inclined latitudinal valley, the two mountain-ranges of which approach close 
together, and all day presented the same rocky crests, vertical precipices down to 
the upper margin of the gravelly talus, and the same detached and conspicuous 
towers, for all the world like petrified, and in part ruined, castles of chivalry. 
There were no side-glens worth speaking about, only crevices and almost vertical 
watercourses. The only real transverse glen that we saw comes from the west- 
south-west, and it appeared to bring down with it the channel which becomes the 
main watercourse of the basin, flowing down the middle of the valley to the Oman- 
tso. This basin is bordered on the west by an extremely flat threshold running 
athwart it and only a few meters above the level of the Oman-tso. The surface 
falls gently towards the north-west, and the valley grows a little broader. Just past 
the pass two side-glens open out on the right, disclosing a view to .the north and 
north-east, the principal features being several parallel crests. Sometimes these 
glimpses up the side-glens are especially picturesque and attractive — magnificent 
precipices with projecting terraces, on which the lights and shadows play in the 
transparent atmosphere with wonderful effect, and show up the outlines of the 
mountains in pregnant relief. 

From the mountains on both sides of the expansion north-west of the pass 
there issue watercourses, which soon unite into one, and this then winds farther 
towards the north-west, keeping approximately to the middle of the valley, until 
finally it terminates in a flat depression, a tolerably extensive area of clayey alluvium, 
as level as a floor, but frequently cracked into thin cakes of clay, polygonal in 
shape and slightly concave. Here then sometimes no small body of water will 
gather, giving rise to a very shallow and transitory lake. On the other hand the 
main stream of the valley bears no traces of carrying a more copious flood, 
although it is, I dare say, occasionally visited by such. Upon the same depression 
debouch also a number of tiny secondary glens from each side, and in the con- 
tinuation of the latitudinal valley there exists also a similar main watercourse, which 
rises on the pass that bounds the depression on the west. The level clay expanse 

Hedin, Journey in Central Asia. IV. 


24 



WESTWARDS TO LADAK. 


1 86 

fills almost the whole of the bottom of the valley, leaving on each side only narrow 
strips of sloping ground belonging to the respective gravelly screes. The valley 
maintains the same breadth, that is to say, it remains relatively narrow and is still 
shut in by wild rocky crests. Neither of these however is a main range, for at 
intervals, especially up the often narrow outlets of the transverse glens, we saw 
both to the north and to the south of our route the still more imposing masses of 
the main ranges towering up behind them. On the whole these main ranges are 
less rugged in outline, but more compact and massive. 



Fig. Io6. TIBETAN CAMP AT CAMP CXIV. 


Out of the depression, which according to my instruments lay at an altitude 
of 4,68g m., we ascended with the utmost gentleness to its western col, at an 
altitude of 4,715 m. Immediately west of the pass, and only a couple of meters 
lower than it, lies the little fre.shwater lake or rather pool of the Bondsching-tso. We 
made Camp CXIV not far from the foot of the southern range, at an altitude of 
4,808 m. The reddish range on the north side of the valley is called Tsa-marbo; 
the entire region or district was still known as Sagetsang, or as some of the 
Tibetans pronounced the word Sagsang. On Littledale’s map we have in this 
locality the name of Taksan, which may possibly be meant for the same as Sag- 
sang. But his lake of Sponjen Baptse-tso is quite 10 or 15 times too big, that is 
if it indicates the same pool as my Bondsching-tso. 

The same rock as heretofore still continued to prevail. At one spot east of 
the depression its predominant dip was 37° towards the S. 30° E., but its flat 
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surface inclined just as distinctly 70° towards the N. 10° W. This rock possesses 
several systems of cleavage, and when broken to pieces fractures into small paral- 
lelepipeds. The material in the bottom of the valley was generally very finely 
divided, although the slopes were also in places strewn with gravel. 

October 26th. The valley still continued to preserve the same characteristic 
features as before; it was monotonous and positively irksome to ride through these 
everlasting latitudinal valleys, where there is no change in the scenery to keep your 
interest alive. How much more instructive it would have been to have travelled 
from north to south, and to have found one’s way across all these parallel chains, 
of the real conformation of which one gets only a slight and unsatisfactory idea by 
journeying along the latitudinal valleys! But by then there was of course no other 
choice open to me. Our faces were set towards the west-north-west, towards Ladak, 
and all we had to do was to keep riding along the latitudinal valleys which run 
in that direction. Moreover our animals would not have been able to make any 
side-excursions; indeed it was merely a small fraction of the total number that 
succeeded in holding out to the end of the journey and reaching Ladak. Our road 
this day was as convenient as could be desired, being downhill all the way to the 
next camp. Upon reaching the spot where the glen of Amlung joins the valley 
from the south we had already got down to 4,640 m.; a little bit farther on we 
were at 4,606 m., and our camp at night stood at 4,573 m. As usual, this regular 
descent presaged the propinquity of a depression of far-reaching extent. 

On our left, that is the south, we now had three parallel mountain-ranges, 
increasing in altitude successively towards the south, and being distinctly perceptible 
through the outlets of the transverse glens. At Amlung especially the triple arrange- 
ment was verj- plain to see. This glen starts on the northern flank of the range 
farthest south, on which small patches of snow were then showing here and there, 
and then it breaks through the other two ranges, forming a steep, wild gorge, into 
which perfectly dry tributaries enter from both sides; in fact, dry rivulets of this 
character are common in that neighbourhood. We did not discover any track 
leading up the Amlung glen, nor could we learn that there was reputed to be any; 
it is strange therefore that it bears a name. Possibly there are springs higher up 
near which the nomads may sometimes encamp. 

On our right, that is to the north, we saw two ranges, likewise running 
close together, and in them the rock appeared to dip generally towards the north. 
These were of a reddish tinge, whereas the mountains in the south are of a darker 
colour. From the right comes a combination of latitudinal valley and transverse 
glen, known as Dojka. Its upper part is squeezed in between the two parallel ranges; 
then it divides and in two separate places cuts its way through the more southerly 
of the two ranges. In the angle between the transverse sections stands an isolated 
mountain butte. A ver^' peculiar and unusual form of valley! From that point we 
observed to the S. 85° W. a crest that was more abundantly covered with snow; 
this is said to be the Janak, and is, I dare say, a portion of the main range of 
the southern mountain system. Then, in the locality called Rigong-somdo an 
energetically carved transverse glen bursts out of the nearest range on the south. 
Our latitudinal valley was there so narrow, that the transverse glen which I have 
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just mentioned was even broader and more open than it. The big range lightly 
tipped with snow at the head of the glen is known as Tschong-re, and is again 
probably a portion of the main range of the southern system. Thus the middle 
range of the three which I first mentioned has here died away and come to an 
end. There was still a tiny brook flowing down this great side-glen, being fed by 
springs aot very far away, but the rivulet very soon became lost in the gravelly 
watercourse of the main valley. 



This last, which up to that point had generally had a breadth of 500 to 
1,000 m., there narrows to 200 m., indeed sometimes to only 100, or even 50 
meters. Thus almost the entire bottom of the valley is occupied by the water- 
course, with its abrupt marginal terraces. When the channel hugs closely the one 
side of the valley, the terrace there often disappears and is developed only on the 
outer or opposite side. Partridges were abundant here. The valley, which had 
recently held a west-north-westerly direction, turns to the north-west, and finally 
merges into a latitudinal valley of a »higher» type, very broad and open, with a 
fairly level bottom, and bounded on the north by dark ranges and chains of 
moderate elevation, mostly rounded and quite free from snow. We pitched Camp 
CXV beside a little spring at the beginning of the new valley, but the yield of 
water was so niggardly that it was barely sufficient for our wants. The altitude 
was 4,573 m. This locality is called Regong-ka. Just above the spring we observed 
the same species of rock as heretofore, dipping 58° towards the S. 20° W. Of 
the other names given to me at this place the following may be recorded: a pro- 
minent mountain peak rising due east is called Marvo-damduk; the mountain to the 
north-east bears the name of Repschta; a mountainous district to the east-south-east 
is said to be called Nadong; the dark range on the north of the big latitudinal 
valley is called the Nagri-gosum; Jere-tombo is a mountainous district to the south; 
a little yellowish mountain to the N. 5° W. bears the name of Jombo ; and another 
district quite close at hand is known as Tschubjuk. From what Littledale’s map says, 
we appear during our last day’s march to have followed a different valley from that 
which he travelled by; although it is impossible to speak with anything approaching 
to certainty upon this matter. Certain circumstances seem to point to his having 
kept all the way from »Sponjen Baptse-tso» to a more southerly route than I did, 
for not only does his map show a very broad valley, but on the right or northern 
side of it I find in a little side-glen the words »Kundo-Gomba (abandoned)*. When 
I inquired of my Tibetan escort, whether they knew of any old monastery bearing 
that name, they unanimously agreed that there was one, and when, at Bondsching-tso, I 
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asked them to point out in which direction it lay, they pointed due west, and 
declared that the old monastery lay to the left, that is to the south, of my route. 
But their statement, that it has not been inhabited during- the time of the existing 
Grand Lama or during the lifetime of any of his four immediate predecessors, is 
of course not to be relied upon. If Littledale’s own map is correct, and if the 
information which the Tibetans gave me about the position of the monastery is 
likewise true, then the conclusion we reach, and this is the main thing, is that from 
Bondsching-tso Littledale really did follow a more southerly latitudinal valley than that 
which I travelled up. Possibly his valley is to be identified with that from which 
Amlung receives a couple of tributaries, as I have already said. And in that case 
that latitudinal valley will presumably open out towards the west into the expansion 
in which lies the Kungdur-tso, a lake I did not touch at all. That I am right in 
this would appear to follow also from the circumstance, that from Bondsching-tso 
Littledale kept on due west, while I held to the west-north-west and north-west. 
The range which, according to my supposition, ought to separate Littledale’s route 
from mine is called by the Tibetans Ovre. For the future we shall not come any 
further into contact with Littledale’s route, for he kept to the south of me all the 
way to Ladak. When travelling along the southern shore of the Perutse-tso we 
were however at no great distance from him, because he saw that lake to the north, 
and has entered it on his map. He calls it the Peroktse-Tso, and at that point his 
itinerary, which passed about 4 miles south of the lake, ran for a short distance 
towards the west-south-west, whereas from the western shore of that lake I pro- 
ceeded towards the west-north-west. I have therefore no further need to concern 
myself about the relations between Littledale’s route and my own. The work which 
he accomplished, even though deficient in details, is in a high degree meritorious, 
especially when the inconceivable difficulties are remembered under which a European 
travels in those regions. During the course of my further journey towards the 
west and north-west I only once or twice came into contact with Nain Singh’s route, 
although from my own route-plotting it is impossible to say where I crossed his 
line of march. The general map which is intended to accompany my atlas, and on 
which are entered the points that I determined astronomically, will, I hope, enable 
me to settle this point. Nain Singh s map is executed on an even smaller scale than 
Ljjttledale s, and on it the orographical details and indications of the surface features 
are entirely sacrificed to the broad features of the general relief. 
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THE OMAN-TSO, THE DADAP-TSO, AND THE PERUTSE-TSO. 


The Tibetan escort which joined us here was more communicative and trust- 
worthy than its predecessors, at all events the new men seemed to be less and less 
chary of speech in proportion as the distance from Lhasa increased. I take the 
opportunity to subjoin some of the information that they gave me. Between the 
Luma-ring-tso, a lake which we should reach in a few days’ time, and another lake 
called Tschag-tsaga there exist seven similar ^sa^as, or J>small saltwater pools*, 
namely Jagtschin, Nagbo-schuksa, an unnamed pool, Marvo-dagsa, Nodba-lantsa, Op-tso, 
and finally one the name of which they did not know. The locality in which these 
pools are situated is very sparsely inhabited; generally there are no nomads there at all. 

With regard to the climate, they said that in this locality and in the whole 
region to the west considerable quantities of snow would fall within about two 
months, that is in the end of December, and after that the route which we were 
then about to attempt would be quite impassable. At that season officials, when 
they have to travel between Lhasa and Rudok, as w^ell as merchants with their 
yak caravans, choose the route via Tok-dschalung, that is they keep south of our 
route. But the quantity of snow is verj' variable. The year before (1900) it had 
been exceedingly copious, and consequently it was expected that that year (1901) 
the fall would be somewhat less in amount; which would seem to indicate that my 
informants Avere not wont to experience two snowy winters immediately following 
one another. In these regions the rainy season occurs at the same time as at Lhasa, al- 
though the precipitation in summer and autumn is very variable, and according to 
what my Tibetans declared, in any case smaller in amount than in the neighbour- 
hood of Lhasa. Such statements must of course be accepted with caution. Such 
as they are, they amount how^ever to this, that the precipitation, which falls in the 
shape of rain during the rainy season, appears to increase from west to east, whereas 
the opposite is the case with regard to the snow, which decreases from west 
to east. 

At a little distance from Camp CXV there was a nomad encampment, as 
indeed was evident when a couple of nomad boys brought us both fresh and 
sour milk. 
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October 27th. A tolerably monotonous stage, though the country suited the 
caravan; the west wind was less violent than usual, and the surface hard and with 
a uniform fall. In the lowest part of the depression, still a long way off, we per- 
ceived a lake. The big open latitudinal valley is bordered on the north by a rounded 
range of moderate elevation, but barren and devoid of colour, as also without snow. 
In front of it stands a small black butte called Nagmo-tsuk. According to what 
our escort said, there were nomads in the eastern or south-eastern continuation of 
this latitudinal valley, and in proof of what they said they brought us sheep and 
milk. Thus there are occasionally nomads to the north of the route we were fol- 
lowing, although one may be pretty certain, that their numbers are not great. 



Fig. 108. TIBETAN BOVS. 


The northern range of the latitudinal valley terminates north-west of the Dadap- 
tso, and beyond its terminal buttress we saw at a pretty good distance away a level, 
open country, which in its turn was bounded by a fresh low range. That points 
clearly to the end of another latitudinal valley of the broad, flat type, a valley run- 
ning parallel with ours. We kept quite close to the foot of the southern range, 
having next to us on our left low hills seamed by dry gullies, but beyond them 
every now and again a snow-capped peak belonging to the main range. One of 
these peaks, J3, is called Jang-tschag-tsa. We passed the outlets of a couple of bigger 
transverse glens or watercourses, one of them called the Rong-na. These never at 
anj/ time cariy water. It was astonishing how seldom we came across water in 
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these mountainous regions, for one would naturally expect to find it in abundance. 
For considerable distances these western valleys of the Tibetan highlands are very ill 
provided in this respect, and the mountains sometimes give the impression of being true 
desert mountains like the Kuruk-tagh. The supply of water varies however with the 
season. Just that period, the beginning of winter, is without doubt the driest part of 
the year. In the latter half of the winter snow at anv rate falls. Durinor the 
rainy season water will doubtless be found everywhere; sometimes there will then 
be hardly a single torrent dry. The fact of so many of the mountains, lakes, and 
transverse glens in this region bearing names is a proof that the nomads do some- 
times visit it, and other witnesses to the same fact are the stone sheepfolds which 
we saw. In the summer therefore the pasture must be relatively good, or at all 
events better than in the country which we had last travelled through. The explanation 
lies in the fall in absolute altitude down towards the depression of Dadap-tso, and 
the somewhat sheltered position which the locality consequently enjoys. 



Fig. 109. TIBETAN ENCAMPMENT. 


On the right of our route, that is towards the north-east, the surface of 
the latitudinal valley slopes down towards its middle, though we failed to observe 
any main watercourse; but no doubt there is one, however faintly it may be in- 
dicated, and it will run north-westwards towards the Dadap-tso. The bottom of 
the latitudinal valley is in general hard, strewn with gravel, and but slightly un- 
dulating. After traversing the district of Na-ngamba, we passed an obo, constructed 
in a way with which we were not familiar: for it resembled a stone chest, 4 m. 
long, I m. broad, and i V3 m. high; round its sides were propped engraved stones, 
and yak and sheep horns, and on the top of all was a little peg bearing a red flag 
or streamer. A little bit farther on we passed two similar obos as well as a sheep- 
fold built of stone. As we learned subsequently, this is the usual form given to the 
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obo or mane in Laclak, especially in the neighbourhood of Leh. This was in fact 
the most easterly obo I saw that betrayed traces of Ladak influence. 

The obo in question crowns the summit of a terrace, 4 or 5 m. high, which can 
hardly be anything else except a former strand-rampart of the Dadap-tso; for this 
lake, like all its neighbours, is shrinking. What remains of the lake, and it is very 
little, and almost circular in shape, lay quite close to us on the north side of our 
route. Its shores, exceedingly flat, gleamed white with gypsum and saline incrusta- 
tions. To the north-east of the lake we perceived the characteristic crescentic clay 



expanses, yellow, level, and dry, which mark successive stages in the shrinkage of 
the lake; they are even yet at times covered with water. After doubling a north- 
cooing shoulder of the southern range, we came upon a level area of chalky white 
gypsum, which stretches between the Dadap-tso and the still smaller lake of Oman- 
tso to the south of it. This gypsum expanse differs from those which we have con- 
sidered before in that its surface is practically level, without the mound-shaped and 
pyramidal gypsum elevations that are peculiar to the similar expanse around the 
Lakor-tso. As the intrinsically quite small isthmus between the two lakes can only 
be one or two meters above their level — and they may indeed be said to lie at 
the same nivcatc — it is evident, that the gypsum expanse there has only recently 
been exposed by the departure of the water from off it, so that wind and water 
have not yet been able to model its surface. Of erosion one can hardly speak in 
such a case, for the gypsum expanse is sheltered between the lakes, and lies in a 
part of the big latitudinal valley into which no river ever finds its way. But the 
direct erosive action of the precipitation, in conjunction with the effects of the wind, 
will some day make this gypsum expanse just as rough and irregular as those which 
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we saw before and as those which we encountered afterwards. Grass grows, though 
excessively thinly, on the gypsum area. 

The Oman-tso once constituted a south-westerly bay of the Dadap-tso, but is 
now completely cut off from it. Of the former connection there still remain traces 




Fig. III. TWO OBOS NEAR LEH, LADAK. 


in the shape of one large lagoon and two small ones, all ver>' shallow, on the isthmus. 
These are situated quite close to the northern shore of the lake, but have no con- 
nection with it; they are doomed to a speedy disappearance. The strip of land 
between them and the principal lake is very narrow and lies only a shade above 
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the level of the lake itself; but it was firm enough to bear, so that our Tibetans 
were able to make a short cut that way with their yaks. The water in these 
lagoons, as well as in the Oman-tso itself, was perfectly fresh, and all were then 
frozen, except for some open spaces which showed near the west side of the prin- 
cipal lake; probably there were springs there. On the southern shore of the Oman- 
tso there is a very distinct terrace, apparently at the same level as the terrace which 
we saw near the obo. It is very strange that there should be fresh water in this 
little lake at a time when it is shrinking; one would naturally expect to find it salt. 
It may be that it lies a shade higher than the Dadap-tso and communicates with 
it by an underground channel. The water of the latter lake is, my Tibetans de- 



Fig. 1 1 2. SOME SMALL RUINS AT OMAN-TSO. 


dared, salt, but all the same it can be drunk in case of necessity. The Oman-tso 
means the Milk Lake, the meaning being that its water is as sweet as milk. In 
the lower part of the narrow latitudinal valley that runs towards the west-south- 
west, there exist several springs just above the lake, and again during the rainy 
season its water is freshened by big floods from the southern mountains. More- 
over, as the isthmus between the Oman-tso and the Dadap-tso is so extremely 
low, it only needs a very inconsiderable rise in the former to set up a broad, 
shallow current out of the first-named into the latter. True, we did not observe 
direct traces of any such temporary overflow, but on the soft gypsum surface they 
would ver)' soon be blotted out. If however my supposition is correct, the Oman- 
tso does not fill a self-contained basin, but discharges into at any rate the Dadap- 
tso. This would explain the lake’s immunity from saltness. 

From the northern shore of the big pool we inclined towards the south-west, 
and continued for a space along the north-western shore of the Oman-tso, having 
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immediately on our right the red rocky buttresses of a bluff, the external features 
of which are however rounded in character. The mountain-range on the opposite 
or south-east side of the lake is high and imposing. Camp CXVI was formed on 
the lake-shore, its altitude being 4509 m. Some nomads were resting not very 
far away. 

I took my first , geological specimen that day not far from the preceding camp; 
it was a hard, red porphyritic variety, dipping 33° towards the S. 60'^ E. The same 
rock occurred in several different varieties in the reddish bluff above Camp CXVI, 
its dip there being extraordinarily distinct at 16° towards the N. 30° E. By reason 
of this position it shows long, red, sharply defined edges jutting out of the detritus 
on the southern flank of the mountains. 

The 28th October was a fairly interesting day, though the wind blew hard 
from the west with a serene sky; there was more variety than on the preceding 
days. Not far west of Camp CXVI we passed a very low rectangular stone wall, 
a few meters long and divided by an internal wall into two parts. Our Tibetans 
could not or would not tell me what it was for; but probably it marks the site of 
what was once a little temple, for not verj’ far from it there exists an obo of pre- 
cisely the same kind as that which we passed the day before. As a rule, and 
especially in Ladak, these mane kists are almost always built in the vicinity of a 
temple. But the temple or monastery beside the Oman-tso appears to have been 
deserted long ago; or it may be that its constructors never advanced farther with 
it than the foundations. There are no stones scattered about the vicinity to 
betray the possible collapse of a wall. 





Fig. 113. 


Our latitudinal valley, which at the Oman-tso joins the big open depression 
of the Dadap-tso, led us to the west-south-we.st. The Oman-tso soon comes to an 
end in a long tapering bay, then covered with ice. The lake is continued towards 
the west-south-west by a narrow hollow, which we kept immediately on our left. 
It was full of marshes and pools and contained several freshwater springs. In the 
range on the southern side of the valley one sharp-pointed snow-capped peak close 
at hand was an especially conspicuous object; it sends out spurs towards the north, 
between which steep transverse glens open out. Above that peak comes the out- 
let of a particularly big transverse glen, the stream of which originates a long way 
east of the round-topped peak, and upon emerging into the latitudinal valley it gives 
rise to a flat fan-shaped gravelly scree, which encroaches upon the valley to such 
an extent that at the foot of the northern range there is only room for a narrow 
strip of level ground. 
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On the northern shore of the Oman-tso old strand-terraces are again distinctly 
visible. In number they are four, and lie quite close to one another (fig. 1 1 3). The 
upper-most is the biggest, as at the Lakor-tso, but its relative altitude above the lake 
is only about 25 m. All four terraces can be distinctly traced to the western end of 
the lake; there the three lowest ones come to an end, while the uppermost one 
continuous a little bit farther, and then it too ceases. On the flat strip of yellow 
clay, extremely low and narrow, that occupies the space between the recently men- 
tioned gravelly scree and the foot of the northern range, there is again a distinctly 
defined terrace, which is no doubt identical with the uppermost of the four terraces 
that I have just spoken of. But the beach-line ceases before even the strip of clay 



Fig. 1 14. MOUNTAIN ON THE SOUTHERN SIDE OF OMAN-TSO. 


thins away in the west. Here a temporary lake is formed when water comes down the 
big transverse glen. The differences of altitude in the latitudinal valley are very 
slight and the results given by the aneroids cannot in such cases be relied upon. 
There can however be no doubt, it seems to me, that the strip of clay lies higher 
than the marsh and the pools, that these lie a shade higher than the Oman-tso, 
and that the Dadap-tso is consequently the last reservoir of the drainage of the 
locality. At the time when the uppermost terrace, nay even when the lower ter- 
races formed the shore-line, all these different basins were, as I have already said, 
connected together and formed a salt lake. But after the Oman-tso was cut off, 
its water turned fresh, a fact which points to its having a subterranean emissary. 
Even then, winter though it was, the lake was receiving, I suppose, a certain 
amount of water from the marshes and pools which lie immediately west of it, where 
the springs issue. With regard to the temporary lake, then indicated by a flat 
expanse of clay only, it hardly seems to possess any outflow into the Oman-tso, 
for I failed to detect in that part of the latitudinal valley any traces of an eroded 
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watercourse. The main body of the water that comes down the big transverse 
glen — and during the rainy season it must represent a considerable quantity — 
keeps close to the foot of the round-topped peak, flowing in an energetically ex- 
cavated bed; this orientation again points to a fall towards the Oman-tso. 

Approximately south of this locality is reported to be the district of Odok 
or Ovok, with the pass of Ovok-la. The mountain-range to the north is de- 
signated quite simply by the name Ning. 

The valley curves like a scimitar in that it trends towards the west-north- 
west, increasing at the same time in breadth. Its floor undulates slightly; but ge- 
nerally it is quite impossible to tell in which direction the surface slopes. In fact 
the valley appears to be divided into a chain of quite small and quite shallow 
self-contained basins. Farther on there occurs quite a chain of freshwater springs, 
bubbling out along the foot of the southern range, and these give origin to a 
number of pools and marshes, their shape, long and narrow, being prescribed by the 
relief of the bottom of the valley. Through a broad glen-opening on the right we 
caught sight, to the north-east, of a light red, fairly imposing mountain-mass called 
Dagre. Farther on, overhanging the valley itself, comes a black bluff, known as 
Nagbo-tse. To the north rises a smaller bluff called Adong and a mountain to 
the left, or south, is known as Langbo-dong. We did not see a single tent, though 
in one or two places we did see the usual semicircular stonewalls that are used 
as sheepfolds; their interior was always black with sheep-droppings. As this sub- 
stance makes first-rate fuel, we always halted and filled a couple of sacks with it 

to carry with us. 

The first three pools were filled with perfectly fresh spring-water, and the 
first two were quite frozen over, though the third was only half frozen. F'rom it 
trickled a little rivulet, which ran west-north-west and emptied itself into a con- 
siderably bigger pool, encircled by a belt of white ground, proving that its water 
was salt. This pool lies quite close to the base of the southern mountains, its 
western side being in intimate contact with a sharply defined terrace only a few 

meters above it and forming a threshold athwart the latitudinal valley. On the top 

of it was a sheepfold. 

Ascending almost imperceptibly, we next reached the crest of this little swel- 
linff) when to the west there burst upon our sight a view that was as magnificent 
as It was unexpected, an entirely fresh panorama m fact, and very unlike the regions 
which we were leaving behind us. On the right the bluff of Nagbo-tse came to an 
end in a headland bearing N. 53° W. In the N. 59° W. we perceived the northern 
end, or rather a portion of the north-eastern shore, of a fresh salt lake, occupying 
a great part of the middle of the vast basin that stretched away west at our feet. 
This is the Perutse-tso. As usual, I remained a good long while on the summit of 
the pass in order to take my bearings. Round the shores of the lake there were 
actually bushes: even at that distance we had pleasant premonitions of both grazing 
and fuel. This was one of those resting-places and rallying-points in the course 
of a journey through high Tibet which afford your entire caravan an opportunity 
to recover from the fatigues it has undergone, and to strengthen itself for the jour- 
neyings that still lie ahead of it. 
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The Perutse-tso is on the whole circular in shape, and thus belongs to the 
same round shallow lacustrine type as the SelHng-tso and the Dadap-tso; indeed 
scarce any of the encircling mountains appeared to approach anywhere close to its 
shores. That the lake is very shallow was quite evident from the belt of flat mud 
which projected just a shade above the water in the middle; possibly it is onl)' just 
at that season of the year that it becomes exposed. 

We rode down from tbe threshold-pass towards the south-west, leaving behind 
us a rugged, rocky shoulder of the southern range. The slope, which is in some 
places crossed by big watercourses, has a very gentle fall, and is overgrown with 
balghun bushes reaching 1 ^ 2 m. in height and possessing magnificent dry roots, 
thicker than a man’s arm. Just as the tamarisks do in the basin of the Tarim, so 
here with these bushes; each grows on the top of a mound i m. high. This was 
the first point on the way to Ladak where we found bushes; balghun bushes we had 
not seen since we left d'emirlik, but we had by this descended so far, to about 
4500 m., that those bushes were able to thrive again. It turned out however that 
in this regard the Perutse-tso neighbourhood is only a pleasant oasis; for until we 
drew near to the region of the Panggong-tso bush vegetation still continued to be 
a rarity, but at the latter lake nature changes in more than one respect. 

We continued towards the south-west until we reached the shore, which we 
then followed closely for some distance. The surface was very hard, consisting of 
coarse, consolidated sand, furrowed by watercourses and dry torrents, issuing out 
of the mountains to the south. These, for as far as they were visible to us, are 
of moderate elevation and send out spurs down to the shore of the lake. It was 
somewhere amongst these low mountains that Littledale travelled. As a rule each 
watercourse pursues its own independent path to the lake, that is to say, it does 
not unite with any of its neighbours before entering it, and they are also, as a rule, 
about one meter deep. Alongside the lake where we then were, that is on our 
left, we had a couple of old strand-terraces, low, but defined with especial sharp- 
ness. But the phenomenon was only noticeable where the hills advanced quite close 
to the southern shore of the lake; otherwise that shore is so flat and level, and has 
such a gentle slope, that terraces could not be formed. The flat ground be- 
tween the water’s edge and the lowest terrace was still moist, and had it not been 
frozen, it would assuredly not have borne. Here were numbers of tiny rivulets, all 
of them entering the lake. Close along that shore the water was therefore per- 
fectly fresh; though farther out it would of course be salt, unless its position and 
habitus spoke altogether falsely. So far as we could see from our route, the lake 
was entirely lacking in both animal and vegetable life. In colour its waters were a 
light dirty green; but the belt of sediment in the middle, which I have already men- 
tioned, glinted white, being like a big island, and its south-eastern corner approached 
quite close to the shore on which we were travelling. Seen from a distance, this flat 
patch of sediment looked like an ice-field. In places luxuriant grass was growing 
on the shore on our side. 

On the left we passed a rocky promontory, while on the right the marshy, 
swelling shore-line of the lake trended away to the north. Our strip of shore con- 
sequently continued to broaden out, being bordered on the south by a single ter- 
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race only, which however was very conspicuous in the flat country, for it is 4 to 5 
m. high and slopes down steeply towards the depression. Here was a little rivulet 
issuing from a spring and still flowing, which had carved out for itself a deep and 
sheltered bed. Next we passed a projecting elbow of the terrace and then crossed 
over a dry watercourse. After that we came out upon the open country south- 
west of the lake. Here, upon looking around us, we perceived three terraces, all 
very distinct, though the highest w-as not, 1 suppose, more than 20 to 30 m. above 
the level of the lake. The lowest, Avhich we followed, sometimes close at hand and 
sometimes at a greater distance, defines a former beach-line of the Perutse-tso, and 
it is not so very long since it was abandoned, as is abundantly proved by the pro- 
perties of the ground. Where dry, this was rough, lumpy, and cracked, of the 
same type as the similar dry expanses that occur, for example, west of Temirlik, 
or in the vast region of Tsajdam or around the Kara-koschun. It is in fact typical 
schor, the bottom of a salt lake recently laid bare. Such surfaces are however 
relatively rare below the lowest of the terraces which I have mentioned, for the greater 
part of the country there is occupied with extensive marshes, with grass growing 
amongst them, and several open pools, all at that time frozen over. In numerous places 
there were also springs ; and the Avater in the locality Avas generally fresh. It Avould 
require but a slight rise in the level of the lake to put this marsh under Avater, and 
possibly this does sometimes happen. Except the relatively Ioav terraces Avhich I 
have mentioned, Ave saAv no others in the region round this lake. HoAvever, they 
are sufficient to justify us in subsuming the Perutse-tso under the general rule, that 
all the salt lakes in central and Avestern Tibet, indeed Ave may safely say all the 
salt lakes throughout the Tibetan highlands, are undergoing a process of desiccation. 

On the northern and north-Avestern shore of the lake rise three mountain 
bluffs, though at the great distance at Avhich Ave Avere from them it Avas impossible 
to determine Avhether they stood close to the lake or Avere separated from it by a 
broader stretch of flat, level ground. These mountains, Avhich are practically isolated, 
are of insignificant size. To the Avest AA'e perceiA'ed several ranges of higher mount- 
ains, though to the north-Avest the country Avas open right aAvay to a very far-off 
range. This Avas the latitudinal valley in Avhich Ave Avere to march during the next 
fcAV days, and of Avhich the Perutse-tso forms a special part. 

Our Camp CXVII, beside the Perutse-tso, stood at an elevation of 4497 ni., 
only a couple of meters above the lake. Here the grass Avas thick and soft, although 
withered; for that part of Tibet it might hoAvever be pronounced excellent. West 
of our camp Avas a long belt of balghun bushes, AA'hich not very long ago stood on 
the actual lake-shore. These furnished us Avith a plentiful fuel. As there was like- 
wise an abundance of spring-Avater, this locality may with reason be pronounced 
one of the very best that Ave had seen since Ave left Tscharklik. There Avere marshes 
also to the south-Avest of the camp. On our arriA^al Ave found 25 Tibetan horse- 
men, Avith some forty yaks, Avaiting to escort us on our Avay. It Avas from them that 
we learned the true name of the lake, Perutse-tso; for our old escort had called it 
Jim-tso. From this place the distance to Tok-dschalung, to Avhich there was said to 
be a road farther south, AA^as approximately the same as to the lake of Tschag-tsaga, 
or about six days’ march. 
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The rocks we saw this day were as follows: at the salt pool immediately east 
of the little pass a dark greenish schist, dipping 51° to the N. 85° E. and seamed 
with a vein of fresh and beautiful grey granite, at the sides of which the schist was 
especially hard and assumed an angle of 40° towards the N. 72° E. The same 
crystalline schist, together with the granite, cropped out also in a small steep side- 
glen, that comes down from the southern mountains to the lake. The lower part 
of this little side-glen cuts through certain soft white strata, lying 18° to the N. 30° W. 
A specimen which has been examined by Mr. Aminoff turns out to consist for the 
most part of calcium carbonate with a smaller percentage of gypsum. On the left 
side of the threshold pass is a rather coarse granite, bedded at 48'^ to the S. 12° 
W.; in it occurred veins of a hard, finely crystalline schist, of a dark-green colour. 
The flanks of the red mountains are everywhere strewn with fragments of 
this rock. The same rock occurs again in a little knoll that crops out on the 
very shore of the Perutse-tso, dipping 74° to the N. 17° E. Eragments as well 
as blocks of this stone are likewise common in places on the southern shore of 
the lake. 

During the four days that we 
spent beside the Perutse-tso the wind 
blew incessantly from the west, some- 
times with hurricane force, driving before 
it in thick clouds along the ground 
everything of the nature of loose dust 
or fragments of dry plants. It was 
impossible to screen yourself against 
it: even the bell-shaped yurt which I 
occupied was not enough; for even 
when you have your tent-opening to the 
leeward, there is always an eddy of dust and sand dancing and whirling up like 
smoke in front of it. 

At this lake wild-geese were numerous, though they were all birds of passage. 
Indeed they did not even rest on the shores of the Perutse-tso, but kept flying over 
it, with loud screamings, though only at night. They were evidently on their way 
from the lowlands of inner Asia to India. As it was a long time since we had seen 
wild-geese, and as after this we very seldom saw them either, this depression would 
seem to form one of the great highways which they have no doubt followed in their 
migrations from time immemorial. It is of course quite reasonable that they should 
endeavour to fly across the flat parts of the plateau, and, consistently with keeping 
to as straight a line as possible, should avail themselves of the biggest depressions, 
for over them the air is relatively less attenuated, and in that way the geese avoid 
crossing over the tops of the high ranges. They have of course many similar 
routes; indeed we observed several of their stopping-stations in the lacustrine regions 
of eastern Tibet and others at the Basch-kum-kol. How interesting and instructive 
it would be to have a general map of the whole of Tibet with all the isohypso- 
metrical curves entered on it, and also with the migration tracks of the wild-geese! 
But the construction of such a map is at present impossible, and indeed it will long 
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be impossible; for it cannot be done even after the whole of the country has been 
mapped. Yet it is at all events allowable to believe, that their migration tracks 
bear some sort of fixed relation to the relief of the highlands: that is to say, that 
the lines which would, on the map imagined, indicate the paths taken by the wild- 
geese in their periodical migrations would also coincide with those parts of the country 
in which the isohypsometrical curves would show that the lowest elevations run. 

I have briefly alluded to the strand-terraces which we saw beside the southern 
shore of the Perutse-tso, and which in point of age correspond to the lower beach- 
lines around the Lakor-tso. They show more distinctly than anywhere else beside 
the little dry watercourse or glen that winds down to the lake from the south-south- 
east. From our route we saw only three terraces. On the 30th October, starting 
from near the outlet of the glen at the lake-side, I took lev^ellings along the east 
bank of the watercourse, that is towards the south-south-east, with the object of 
ascertaining exactly the altitudes of the terraces above the lake, and their respective 
distances from the water’s edge. The levelling-mirror was supported, as before, 1.50 
m. above the ground. The first terrace, which is quite low and insignificant — in 
fact it was not visible at all from our route — is situated at a distance of 297 m. 
from the lake. It can hardly be called a terrace, but is rather a rampart, frequently 
broken, which appears to be finally lost amongst the littoral marshes to the west. 
The second old beach-line or strand-terrace is likewise low, but distinct. It is situated 
1046 m. from the lake, and appeared to be continued towards the S. 73° W. It 
is between these two terraces, which thus lie a considerable distance apart, that the 
eroded watercourse becomes lost in the schor, growing shallower and less distinct, 
and finally giving out altogether; and there is nothing to indicate that its temporary 
torrents ever succeed in getting down as far as the lake. Probably, when the 
stream is bigger than usual, a temporary marsh or shallow marginal lake will be 
formed between the two lowest terraces. It is indeed possible that there will then 
exist an outflow from this marsh into the lake through one of the gaps in the lowest 
rampart. The third terrace is situated at a distance of 1076 m. from the shore; 
thus the distance between it and the second terrace is only 30 m. It appeared to 
continue at first towards the S. 70° W. and afterwards, like the second terrace, to 
incline more and more towards the north-west; but very soon it disappears altogether. 
We found the fourth terrace at 1279 m. from the shore, and it continued towards 
the S. 80° W. And lastly there was a fifth, 1350 m. from the shore, which pro- 
ceeded due west. All the four upper terraces are pierced by rainwater channels, 
and these grow increasingly deeper in proportion to their distance from the lake. 
Above the terrace which I have here called the fifth, but which, strictly speaking, 
ought of course to be designated the first, we saw no further signs of the Perutse- 
tso having reached a higher level. The lowest terrace, no. i, lies 4.50 m. above the 
existing lake; no. 2 lies 24 m. above it; no. 3, 25.50 m.; no. 4, 31.50 m.; and no. 5, 
39 m. Thus the rise along our measured line was 39 m. in 1350 m., and conse- 
quently not altogether inconsiderable, seeing that the outermost, flat spurs of the 
southern range are still in evidence there. But quite different are the relations at 
the point where Camp CXVII stood. That was pitched, as I have said, at the edge 
of the extensive marsh, and immediately above it ran the lowest of the five ter- 
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races. In other words, the slope down from the foot of the western mountains is 
much more gentle than the slope along the line which we levelled. Accordingly the 
contour-lines have been more easily modelled in the latter quarter, while they stretch 
a good long way westwards in order to keep to the foot of the mountains. And 
with this the position which the lake occupies with regard to the adjacent country 
is in full agreement; that is to say, when the lake was 39 m. higher than it is now, 
it was elongated in the same direction as its latitudinal valley runs, namely from 
east-south-east to west-north-west. There is presumably nothing to prevent one 
Tibetan lake from drying up more quickly than another. If the desiccation is oc- 
casioned, as in the present instance, by a diminishing precipitation, then the several lakes 
ought on the whole to dry up at approximately the same rate, and their subsidence 
ought to proceed at pretty much the same rate in them all. But there is yet an- 
other factor that has to be taken into account, namely the different positions which 
the lakes occupy with regard to their environment and in relation to the water- 
bearing strata. A very extensive and shallow salt-lake will of course dry up faster 
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than a small and relatively deep lake; and in the case of the former the desiccation 
may proceed so fast that terraces have hardly been able to come into existence on 
its flat shelving shores. Accordingly, in the case of the Lakor-tso, it is the highest 
terraces that are the most distinctly developed, and they originated at a time when 
the neighbouring mountains plunged straight down into the lake. The smaller the 
lake grew the nearer did it approach in shape to the saucer type, and the more 
indistinct did its terraces become. Beside the Perutse-tso the terraces are only visible 
where the slope of the shores is more pronounced, to speak solely of those parts 
of them that I visited. If, as we have seen, the Lakor-tso once lay 133 m. higher 
than it does now, we may certainly assume that the fifth terrace beside the Perutse- 
tso, which only reaches 39 m. above the existing level of the lake, in no sense 
corresponds to the altitude of 133 m. which was simultaneously reached by the 
Lakor-tso; but at that time the Perutse-tso also rose far above the level of its present 
fifth terrace. A more detailed and more extensive examination all round the lake 
w'ould undoubtedly reveal the existence of several older terraces, even though they 
be in a fragmentary condition. That w e were unable to detect any above the fifth 
terrace may have been purely an accident, and due more particularly to the erosion of 
the wind acting in the very open valley. At the present time the lake has reached 
such a languishing condition that its remaining days are not many; the exposure of 
the bottom of the lake in the middle is a proof of this. 
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THE TSOLLA-RING-TSO AND THE LUMA-RING-TSO. 


On the 2nd November we continued towards the north-west, up the broad 
latitudinal valley and nearer to the bordering mountains on the south. The protu- 
berance which I had designated O3 turned out to be the fork or foreshortening of 
a range, which however came to an end, after we had had it for a few kilometers 
on our right hand. It is almost separate from the neighbouring mountains and 
does not border the latitudinal valley anywhere on the north. After we had passed 
it, there appeared in its place other mountains, tolerably low. M3 and N3, which had 
also appeared at first to be detached peaks, turned out to be similar bifurcations 
of ranges that run parallel to our valley and form part of its northern boundary. 

Leaving on our left the little belt of bushes, we crossed over a small spring- 
fed rivulet, which was flowing towards the north, where it entered a running stream, 
the name of which was, I was told, Ombo-tsangpo. This issues out of the moun- 
tains to the south-west and proceeds N. 65° E. to the Perutse-tso. It is said to 
be fed exclusively from springs, which are numerous in the mountains to the south- 
west. So far as we could see it was at that time everywhere frozen, this being a 
consequence of the exceedingly gentle fall; and to the same cause must be attri- 
buted the extraordinary way in which the river winds. But the ice was not yet 
sufficiently strong: for while it bore men on foot well enough, and even horses in 
places, the yaks went through, and so we made them open a passage through the 
ice for the camels. Both the depth and the volume were then small. 

The mountain in the west-south-west was called Ombo-jutse, but beyond it 
appeared a higher crest, with some snow on it, called Nagbo-tsesum. One or two 
dry watercourses made their way towards the lake. We passed a second belt of 
balghun bushes on our left hand, growing at the foot of a distinctly defined terrace 
at the base of the mountains. As the slope there is extraordinarily gentle, this ter- 
race can hardly lie higher than the highest of those which we measured last; perhaps 
it corresponds to the third or the fourth of them. 

Not far west of a locality called Nagnar, at the foot of the southern mountains, 
is the outlet of a transverse glen of considerable size, coming from the south-south- 
west and called Pamo-ka. 1 hrough it a track is said to lead to a district known as 
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Paktschuk, probably only summer grazing-grounds with springs. The nearest mountains 
on the right, where the little isolated range terminates, is called Jugmb. Farther on 
the southern range is known as Jungla-tak. Matscha and Naktscha are the names of 
two conspicuous rounded protuberances on the north of our route. A locality to the 




Fig. 116. CROSSING THE OMBO-TSANGPO. 


south-west is known under the name of Hare-sadschir, and a smaller snowy summit 
in the south-east as Janak, this being apparently a part of the crest called Nagbo- 
tsesum. It is also conceivable that different tribes give different names to the same 
locality; the Perutse-tso being a dialectal boundary-line of this description between 
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Fig. Il8. CROSSING THE OMBO-TSANCPO. 


two regions the inhabitants of which possibly possess separate names for one and 
the same geographical object. For instance, the Tibetans who accompanied us from 
the east called that lake Jim-tso or Jigen-soptse, whereas those who met us there 
from the west called it Perutse-tso. It is only the circumstance that the latter form 
is given by Littledale, though spelled Peroktse-tso, that has induced me to stick to 
this name in preference to the other. 

Camp CXVIII was pitched in the vicinity of two sheets of water, little pools, 
forming the surviving relics of a lake. The place is called Harschu. Adjacent 
parts of the northern range are known as Tsemar and Jarak. 
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During the course of the day we passed a very flat, scarcely noticeable threshold, 
forming a water-divide, which possesses a certain amount of hydrographical and 
morphological interest. According to my hypsometrical instruments, our camp at 
Harschu lay at an altitude of 4454 m., and our camp beside the Perutse-tso at 4497 
m., while the dividing threshold reached 4503 m. During the course of the next day’s 
march from Harschu we went down something over a score more meters, that is to 
the edge of the next depression, occupied by the lake of Tsolla-ring-tso. This lake 
has, as we shall see, reached an even more advanced stage of desiccation than the 
Perutse-tso. It almost looks however as if both depressions had once been connected 
together, and so formed a single long lake, and indeed they are situated in one and 
the same latitudinal valley. If the three altitudes which I have just quoted are any- 
thing like trustworthy, the differences of elevation are here very slight. The altitude 
of the Perutse-tso is in particular relatively sound, because the observations taken 
there were spread over a space of four days. The altitude of both lakes was deter- 
mined with a boiling-point thermometer and three aneroids, but the altitude of the 
pass by the aneroids only. The thres- 
hold-pass lies then only 6 m. above 
Camp CXVII, which itself stood at the 
most only 4 m. above the Perutse-tso, 
so that the difference between the thre- 
shold and the lake is only 10 m. Now 
the strand-terraces beside the same lake 
reach up to 39 m. above its present 
level; whence it follows that it was 
only the lowest of them. No. i, which 
belonged exclusively to the basin of the ” 9 - looking south from camp cxvm. 

Perutse-tso; the other four must have 

belonged to the higher terraces of the Tsolla-ring-tso, and consequently must have 
run along the foot not only of the mountains on the south but also of those on the 
north. One of these continuing terraces we did indeed observe just above the second 
belt of balghun bushes. A rise of only 10 m. in the level of the Perutse-tso would 
suffice to cause its water to flow across the threshold; but to produce the same 
effect, it would require a rise of 49 m. in the depression itself and in the lake of 
Harschu, and of 69 m. in the Tsolla-ring-tso: that is to say, when the two lakes, 
the Perutse-tso and the Tsolla-ring-tso, were united, the basin of the latter would be 
69 m. deeper than the basin of the former. In other words, its subsidence and 
desiccation have proceeded at a much faster rate, seeing that the level at Harschu 
is now 49 m. lower than the pass. Nor is there anything surprising in the level of 
the western and deepest part of the former long lake having dropped at a much quicker 
rate than the eastern part; the difference admits of easy explanation. At the present 
time the basin of the Tsolla-ring-tso is not entered by a single affluent, if we disregard 
a couple of tiny rivulets that issue from springs. But the Perutse-tso, on the con- 
traiy^, is not only entered by a great number of spring-fed rivulets, but it also 
receives a river, the Ombo-tsangpo, which even contributes water in the winter. 
Nor are these relations certainly altered during the warm season of the year, and 
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especially during the rainy season; hence we may say, that the Perutse-tso under 
all circumstances receives a far more abundant inflow than the Tsolla-ring-tso. 
Even though the Perutse-tso is, as its terraces betray, dropping and nearing extinc- 
tion, it is doing so at a slower rate than its neighbour lake, because its more 
abundant inflow makes the balance between -f- and — , or between influx and evapo- 
ration, less than in the case of the Tsolla-ring-tso. The Perutse-tso is therefore 
more tenacious of life, and will certainly outlive its western neighbour, notwithstan- 
ding that the latter was once 69 m. the deeper. I do not of course assert that the 
figures which I have given above are absolutely unassailable: the essential thing is 
that they are relatively pretty nearly correct. Whether the respective values turn 
out to be greater or less is of no real importance, for the reasoning which I have 
adduced above would still hold good. 

We have thus found that in the space of time which the Perutse-tso required 
in order to drop 10 m., the Tsolla-ring-tso (to confine ourselves to the lowest 
part of the depression) has dropped no less than 69 m., counting from the moment 
when the two basins were finally separated at the point where the flat threshold- 
pass is now situated. The subsidence in the basin of the Tsolla-ring-tso has thus 
proceeded seven times faster than that of the Perutse-tso. At the beginning of this 
period of subsidence the Perutse-tso was of no very great size, although it was of 
course several times bigger than it is now, for it extended westwards close up to 
the threshold-pass. The terraces, counting from the 2nd to the 5th on its southern 
shore, date however from a very much older period, namely that in which the two 
basins of the depression were connected together. At the beginning of the same 
period of subsidence the Tsolla-ring-tso was a very large lake; not indeed much 
broader than it is now, but it stretched, as we shall see presently, a very long way 
towards the west. Its depth was also greater than that of any of the lakes which 
I sounded in Tibet; for at the moment when the threshold first emerged above the 
water the depth of this lake was equal to 69 m. + the maximum depth of the existing 
Tsolla-ring-tso, though this is indeed inconsiderable. Yet, however swiftly this 
western lake may have dropped, it nevertheless had sufficient time, and possessed 
sufficient power, to sculpture strand-terraces, as we saw, with the utmost distinctness 
at a distance of about 4 km. north-west of the threshold-pass. There were four of 
them, all running concentrically and quite close together, while there was also a 
fifth less distinct. But in the four km. that intervene between them and the pass 
we perceived no beach-lines, the reason probably being that the slope just there is 
almost imperceptible. Upon following the four terraces round towards the south-west, 
west, and west-north-west with our eyes, we discovered one or two of them indi- 
cated again, though faintly, at the foot of the mountains on the south side of the 
valley. But we failed to detect them at the foot of the northern mountains, though 
this may have been due solely to the greater distance and the less favourable light. 
These terraces, both those that our route directly crossed and those that run along 
the foot of the southern mountains, are of course formed in purely disintegrated 
material, though it is now hard and consolidated. There were no beach-lines visible 
in the hard rock. 



THE TSOLLA-RING-TSO AND THE LUMA-RING-TSO. 


209 


One thing at once arrested attention, namely that these terraces exist solely 
and alone on the north-west slope of the pass, whereas on its eastern side they 
are entirely absent. In this circumstance I see a fresh proof of the correctness of 
the theory which I have already advanced, that the arrangement of these Tibetan 
lacustrine terraces proves generally, that even at the time when the climate was 
moister than it is now, and when the lakes were therefore bigger, the prevailing 
wind blew, as it blows to-day, from the west. The slope on the west side of the 
pass has in especial been in a high degree exposed to wind and waves beating 
upon it from the west, or rather from the west-north-west and north-west, for the 
shape of the valley forces the wind to make a local deviation. It was in that same 
direction that the old Tsolla-ring-tso stretched, and the waves which beat upon the 
eastern shore of the lake, along the lines of the four or five terraces, came from 
a long way off, namely from its distant western side, and consequently had plenty 
of time in which to grow to a considerable height. Thus, even though the period 
during which the lake maintained itself at the one level or the other may have been 
fairly short, the powerful and energetic action of the waves was nevertheless sufficient 
to accomplish a work which under other conditions would have required a much 
longer period. 

On the eastern slope that stretches down from the threshold pass to the 
Perutse-tso no strand-terraces have been able to develop, and that for three reasons. 
The first and most important is, that this slope was sheltered from the everlasting 
westerly wind, the effects of which upon the western shore of the lake were practi- 
cally neutralized. In the ne.xt place this slope is much flatter than the western slope, 
which reaches down to a deeper depression. Finally, at the period in question the 
Perutse-tso was considerably smaller than the Tsolla-ring-tso. The circumstance that 
the Perutse-tso remained for a relatively longer period at each of its respective levels 
ought to have operated in the opposite direction; but beach-lines are nevertheless 
entirely absent on the eastern slope of the threshold. A thorough examination of 
the whole depression would without doubt reveal the fact, that the best developed 
strand-terraces are to be sought for at the east end, upon which the waves, gathering 
way in their passage across the entire lake, beat with great force. 

While the eastern slope down from the threshold is practically quite free from 
eroded watercourses, and in any case possesses no main drainage-channel, there does 
exist one in the north-western part of the latitudinal valley. It does not however 
come down off the pass, but is formed gradually out of the transverse glens of the 
southern range, the brooks of which unite one after the other to form a main 
watercourse. This stream flows close along the foot of the southern mountains, and 
finally expands as it approaches Lake Harschu, but disappears before it quite 
reaches it. From the northern mountains this main stream does not receive a single 
contributory. Thus the temporary torrents which arise in the northern glens never 
reach down as far as the principal glen. 

In travelling through a latitudinal valley like this, — absolutely dry except for 
the two lakes and the Ombo-tsangpo — I was astonished to find no accumulations 
of sand anywhere; we did not detect so much as a rudimentar}^ tendency to the 
formation of dunes. And yet one would suppose that the conditions favourable to 
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their origination were in a high degree existent: the ground is dry and level, inex- 
haustible supplies of detritus are furnished by the surrounding mountains, and as 
for the wind, the driving and dune-forming agent, surely it leaves nothing to be 
desired. The reason why there are no sand-formations, notwithstanding that all the 
conditions are favourable, can scarcely be anything else but this, that the wind 
blows too hard and is too violent to admit of the origination of dunes. On the 
surface of the ground there is not even the very thinnest sprinkling of sand and it 
is useless to look for loose dust: the ground is everywhere hard and consolidated. 
It consists of extremely finely divided powdery material, but it is pressed together 
into a solid mass, from which even the hardest wind is unable to remove directly 
so much as the smallest particle. Yet over this surface, as hard as asphalt, there 
occur considerable areas of coarse sand, too coarse to be used by the wind as 
material for dune-building, as well as finer gravel, but scattered so thinly that the 
underlying yellow soil shows through almost everywhere, after the manner shown 



in the annexed illustration (fig. 1 20). All the finer matter, which was once inter- 
mingled with these coarser materials, has been blown away, so that the surface is 
swept perfectly clean of all movable particles, with the exception of such as are too 
coarse to be transported; and the consequence is that the latter remains behind, 
like a dissected and divided skeleton. This day we had a striking illustration of the 
process that goes on. There was virtually a gale blowing from the west. The 
horses hoofs always loosen a small quantity of the hard surface; but this day no 
sooner did the animals lift their feet than the loosened soil was instantaneously blown 
away. Thus a veil of light dust hung in the wake of the caravan. No sooner was 
the soil converted into dust than it fell a prey to the wind. When I saw this I 
readily understood that dunes are tumble to originate in this latitudinal vallev; they 
never get an opportunity to form. And even though during a moderate wind a 
tendency should at any point be manifested towards the formation of dunes, the 
attempt would be rendered nugatory by the next violent storm, the material being 
blown away eastwards, until it comes to rest God knows where. The inconceivably 
violent wind that was then blowing, without a moment’s cessation, so violent indeed 
that we could feel our horses staggering under us and struggling as if advancing 
in water, was also perfectly clear; there was not the slightest trace of drift-dust to 
be detected anywhere in that region. The storm of the day before had completely 
swept away all loose material which may chance to have cumbered the surface of 
the ground, and in the course of twenty-four hours no further quantity had been able 
to accumulate, or if it had it was already blown away. Thus during the season, 
when this »trade wind* blows so unceasingly, we are forced to the conclusion, that 
every the finest particle which the agencies of disintegration chisel out of the hard rock 
is blown away almost at the very moment of its birth, or rather rebirth. The 
relations here are both like and unlike those that prevail in the Desert of Lop. In 
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the latter we also had a hard clay desert, swept perfectly clean, without dune-forma- 
tions; but on the other hand we found that the storms were always heavily charged 
with disintegrated dust and drift-sand, which is transported towards the west-south- 
west to be deposited in the Desert of Tschertschen. In both regions the wind blows 
too hard to allow of the origination of dunes. 

The storm stopped at 7 p.m., but only for i * 2 hours, after which it began 
again, although less steadily, and it continued to blow all night. But the atmosphere 
remained so clear that stars of the fifth magnitude, low down close to the horizon, 
burned like distant fires; while those of the first magnitude in the zenith sparkled 
like electric lights, so that under such conditions the night in Tibet is never perfectly 
dark. At Harschu we again heard the wild geese screaming at night; during the 
day we never saw them. It is possible that they only travel by night in order to 
escape the violent wind, for as a rule the nights were almost always tranquil. 

Our new chieftain told me, that in his province it was usual to count six 

months of winter, and during that time the west wind blows practically without 
a break. About 40 days after that, that is in the middle of December, snow was 
to be expected, but it might come a little earlier than that, and he advised us there- 
fore to try and reach Ladak in twenty-five days, for in that case we should entirely 
escape it. As it turned out, we reached very nearly the end of December without 
any snow; but I quote these statements of the natives, all the more because they 
are mutually in agreement. 

To Tok-dschalung, a place which later on we left to the south, the distance 
from our present camp was said to be five days. At these gold mines, which are 
said to be the highest place on the earth that is permanently inhabited, there remain 

during the winter only about a score of people. In the summer the population in- 

creases to between 200 and 300, who dwell in 60 to 70 black tents set up in a circle 
all round the gold-field, with its shallow mines or rather pits, out of which the precious 
metal is extracted in a very primitive fashion. There are neither temples nor stone 
huts at the place. The gold-miners come from several different directions, some of 
them even from Lhasa. The grazing round Tok-dschalung is wretched in the extreme, 
and after bringing up their belongings the miners drive their yaks down again to 
regions where the pasture is better, and there too they leave their sheep in the 
custody of shepherds. 

Both Nain Singh and Littledale travelled, as I did, to the north of Tok-dschalung, 
Littledale’s route running the nearest to it. The lake which Nain Singh calls Nimcho- 
chaka is possibly identical with my Perutse-tso, in that case Nim-cho would equate 
with Jim-tso. East of the Luma-ring-tso he places a small lake, to which he gives no 
name. This may possibly be the Harschu, a name that is also applied to the adja- 
cent country. The Luma-ring-tso, which, properly speaking, is only a part of the 
depression that I have called after the lake of Tsolla-ring-tso, measures according 
to Nain Singh’s map, 33 English miles in length; though it is difficult to see how he 
could map it accurately, seeing that he travelled at a considerable distance to the 
north of it and can evidently only have seen the lake at a single point, namely in 
the extreme east. Between his route and the lake there interv^enes a big mountain- 
range. I suppose his information was obtained as the result of questioning the 
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natives. The Luma-ring-tso itself is a very small basin, only a few kilometers 
long; but if we add to it, as Nain Singh has done, all the salt-basins lying to the 
west of it, we get a very elongated depression, which perhaps does exceed 33 miles 
in length. 

In our next two stages we shall have a better opportunity of becoming 
acquainted with this peculiar depression. We could have travelled equally well by its 
northern or its southern shore; but we chose the latter, because, according to the 
Tibetans, the grazing was better on that side. Here for a space we travelled between 
Nain Singh’s route, to the north of us, and Littledale’s, to the south. The routes 
of Bower, Wellby and Malcolm, and Deasy all ran to the north. 

November 3rd. North-north-west of the camp we left a miniature lake, barely 
100 m. in diameter, and thus of the same dimensions as the Harschu. In fact, these 
two lakes will have been connected together not so very long ago, indeed they may 
perhaps be sometimes united even now. Their water is fresh, so that they may be 
regarded as spring-fed pools, which get rid of their surplus water by some trickling 
rivulet. Immediately west of Harschu rises a terrace, 20 m. high at the most, with 
a steep slope next the lake. Immediately after that comes a second terraced step, 
about 10 m- high. From the top of the latter a steep slope of 30 m. leads down 
to level ground again on the west. Thus this is only a »pier-arm», quite narrow, 
but fairly long, stretching towards the south-east from the lowest slopes of the 
mountains on the north. It is built up of coarse sand and gravel, compacted into 
a hard solid mass. 1 his pier is slightly curv'ed in outline and concave towards the 
east; hence it forms the western boundary' of the depression in which lie the present 
Harschu lakes. It narrows towards the south-east, and at the same time grows 
lower. Between its lowest extremity and the lowest terrace at the foot of the range 
on the south of the latitudinal valley there appears to be a break or gap. And at 
the foot of the northern mountains, but at a considerable height above the bottom 
of the valley, there are yet a couple of other terraces. 

On the west side of the »pier» stretches a perfectly level expanse of hard, dry, 

white schor, a depression surrounded on all sides by sharply defined terraces. That 
water does sometimes gather there was evident from the deeply indented hoof-marks 
of the kulans, making black gaping holes. But at that time the ground was so dry 
and hard that our horses’ hoofs scarce left any impression upon it. Next on the 
south rose a gloomy mountain-mass, with beach-lines fully 100 m. above the bottom 
of the valley, and thus dating from a time when this depression was still connected 
with the Perutse-tso. The western promontory' of this mountain-mass stands beside 
the outlet of an important transverse glen, at the head of which was visible the 

nearest range on the south, dotted with separate patches of snow and known as 

Dandur. The corresponding promontory on the opposite site of the glen is known 
as Sogele. 

On the other side of the schor expanse the hard gravel begins again, and 
is sprinkled with grass and scrub. After that comes another pier-like threshold, 
about 15 m. high; this is concave towards the west, narrowest in the middle of the 
valley, and widens out at the sides, where it gradually merges into the terraces 
which exist there. To the west of this threshold also there is an independent basin, 
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with a schor surface in the middle of it; otherwise it is steppe. Its western boundary 
is formed by a third »pier» or threshold, running like the others across the valley. 
It is about 10 m. high and on the east presents one unbroken slope, but on tbe 
west its slope is divided into two sections, 4 and 6 m. high respectively; and after 
that comes a fresh pier 10 m. high. Between these two piers, lying thus close 
together, there occurs a long, narrow hollow, in the lowest part of which is a little 
pool, about 30 to 40 m. in diameter and known as the Makuin-tso (fig. 121). Thus 
we had crossed over four successive piers and independent miniature depressions. How 
these so emphatically defined thresholds originated, it would be difficult to say; though 
hint is given by the fact of the ground falling somewhat from east to west, a fact a 
confirmed by the hypsometrical instruments. For the camp at Harschu we found 
an altitude of 4454 m.; for the summit of the fourth and most westerly threshold 
an altitude of 4443 m.; and for the shore of the Luma-ring-tso 4434 m., after which 
the ground rises again slightly. These terraces will therefore be old strand-ramparts, 
which were successively formed as the lake retreated westwards. 



Fig. 1 2 1 . VERTICAL SECTION OF TERRACES AT LUMA-RING-T.SO. 


From the top of the fourth and most westerly terrace we had an uninterrupted 

view across the Luma-ring-tso and its basin, then for the most part dry. According 

to the aneroid readings given above, the difference in altitude between the top of 
the terrace and the lake-side only amounts to 9 m.; this is however too little, the 
error being due to the moment of inertia of the instrument. As one could see with 
the naked eye, the difference of altitude is much greater, perhaps 30 m. The slope 
from the terrace down to the lake is however very' gentle, and this again is divided 
into several step-like sections, four being especially noticeable. We traced their 
continuations all the way' to our camp at the end af the day, — dark, horizontal 
lines immediately' on our right and inclosing the basins of the Luma-ring-tso and 
Tsolla-ring-tso. But farther west they' grew increasingly more indistinct, and at the 
point where we proceeded north from the Tsolla-ring-tso, and thus must have crossed 

over them all, they came entirely to an end; wherein we may discern y'et another 

proof of what I have said above as to the relation in which the prevailing wind 
stands to these strand-terraces. It is in the extreme eastern part of the basin of the 
Luma-ring-tso and Tsolla-ring-tso that they' are most developed, for it was there that 
the wave momentum was greatest, and the farther you go west the smaller was that 
force. The uppermost of the four terraces is the biggest, — evidence of the lake 
having persisted a long time at that level. Above that line we did not see any 
others of a similar character at the foot of the mountains. 

We next travelled towards the north-west along the foot of the lowest strand- 
terrace and over hard, level gypsum soil. Scrub was growing at intervals, and here 
we passed a little belt of balghun bushes. The surface was frequently furrowed by' 
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eroded rivulets coming from the northern mountains and breaking through the ter- 
races. On the north rose two dome-shaped protuberances, one on each side of the 
outlet of a transverse glen. Their names are said to be Jaruk-mena on the east 
and Jaruk-doma on the west. Close to us on the left there now appeared big 
expanses of gypsum, rising into mounds and pyramids, as beside the Lakor-tso, or 
forming — and this is here the commoner — platforms and terraced elevations like 
those beside the little salt lake west of Lakor-tso. The latter generally have quite level 
surfaces and gleam white like sugar or snow. On the space between our route and 
these level expanses there was a sprinkling of wretched grass, with springs breaking 
out in several places, some giving rise to little pools and marshes, others to tiny 
rivulets that soon dwindled away, though not before they had cut a path in a glen- 
like sort of trough between two gypsum expanses; through this hollow we again 
caught sight of the extreme eastern end of the Luma-ring-tso. 

In the S. 38° W. rose a more conspicuous eminence belonging to the southern 
range. This was now more distant, but fairly massive and pierced by several short 
transverse glens. It was said to be known by the name of the Dembe-tsare and 
appeared to be divided into two parallel chains, of which the nearer one was darker 
and more irregular in outline, the farther one more compact and higher and of a 
light red colour. 

After that we had on our left the last portion of the Luma-ring-tso. It turned 
out to be a very insignificant lake, hardly deserving in fact to be called a lake at 
all; for it cannot be more than 2 km. long and at the most 100 m. broad, and is 
drawn out east and west, this shape being prescribed by the conformation of the 
latitudinal valley. The main body of the lake lies on the northern side of a more 
extensive gypsum expanse, which has been exposed so recently that its surface is 
still Innocent of the usual irregularities, being perfectly smooth. There were also 
said to be several open sheets of water in the southern part of the gypsum expanse, 
although we failed to see any. Possibly the water-level was then exceptionally low, 
whereas in the rainy season the lake will spread out and cover the whole of the 
level gypsum expanse. 

Next we crossed over a pier-like spur, of the same appearance and material 
as the preceding; its extremity pointed towards the north-north-east and was about 
6 m. high. It constitutes a projection from a table-topped bluff, a sort of low inde- 
pendent terrace between our route and the western part of the lake. At its northern 
foot were some small pools and marshes. A little bit farther west we passed yet 
another long, narrow platform-like elevation, with strand-terraces still discernible 
on its southern face. From the top of it we commanded an uninterrupted view of 
the next lake, the Tsolla-ring-tso, which is several times bigger than the Luma-ring- 
tso, though still small. The two lakes are separated from one another by a flat 
isthmus, rising but little above the water and very marshy. To travel along it is 
impossible. During the rainy season this strip of land is said to grow continuously 
narrower, though our Tibetans could not remember that the two lakes ever joined 
and formed one sheet of water. Their statements prove however one thing at any 
rate, that during the rainy season the now exposed level gypsum expanses are inun- 
dated, for at the time we passed the water did not touch the isthmus, it only covered 
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those parts of the lake-bottom which had been recently overflowed. Nevertheless the 
boundary between the two is very sharply drawn and very distinct. Both the Luma- 
ring-tso and the Tsolla-ring-tso are constantly shrinking, and oscillate but slightly 
in the different seasons. At the time when we saw them they had pretty certainly 
not reached their lowest level, but they would go on dropping lower and lower during 
the winter and spring, and would rise again after the first rains fell in the summer. 



Fig. 122. tsolla-ring-tso; camp cxix. 


The Tsolla-ring-tso, the northern shore of which we now followed, is likewise 
, elongated in shape. Close to that shore there are several long, narrow silt islands, 
running parallel with the beach and its terraces. We also saw others of the same 
kind out in the middle of the lake, a proof that it is very' shallow, and possibly its 
water all evaporates before the first rains come. We pitched Camp CXIX at the 
foot of the lowest strand-terrace. In a pool containing spring-water, close beside 
the lake, we surprised eight wild-duck. The strip of shore consisted of ooze, 
very treacherous and very dangerous: we nearly lost two horses there, it costing 
us a great effort to save them. We had therefore to keep the clumsy camels tied up 
during the night. 

The top of the lowest terrace, which only rises a couple of meters above the 
surface of the lake, as well as the whole of the flat shore, is covered with a sprink- 
ling of knobby fragments and pieces of rock, a calcareous tufa. 

Domtsching-garnak is the name of the mountains to the south. The bottom 
of the latitudinal valley between their base and the base of the mountains on the 
north is in great part occupied by the Tsolla-ring-tso and its level gy^psum expanse. 
Lumpy gypsum formations were not so common here as beside the Luma-ring-tso. 

On the 4th November we made quite a short stage, keeping along the 
northern shore of the Tsolla-ring-tso until we reached its western end, where the 
boundaiy" of the region of Rudok is .said to run. There we were met by some fifty 
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to sixty armed men, with yaks. The shore-line at that side is rather irregular and 
ragged, being broken into a great number of small bays, lagoons, and peninsulas, 
the latter always stretching from east to west. This lake was nowhere frozen, its 
water being very salt; but along the shore are found a number of ice-bound pools, 
which owed their existence to springs and were surrounded by wretched grass. 
Fragments of calcareous tufa were common everywhere; in fact, they were sometimes 
so numerous that they impeded our advance. There the only surviving strand-terrace 
of those which I have mentioned was the lowest one, and it runs quite close to the 
existing water-line. Of the upper terraces we could see nothing except faint frag- 
mentary traces in one or two places. The lowest terrace, spurs of which we crossed 
over at intervals, is low, and possibly the lake, when at its highest, reaches right 
up to its foot. In the south-west rose a dominating bluff called Gogin-gila, with 
just a trace of snow on it. The northern mountains are cut through by a transverse 
glen, overlooked on the west by the peak S3. The lake narrows towards the west, 
and finally comes to an end altogether, and is succeeded by a level gypsum expanse. 
At the western end of the basin, where we formed Camp CXX, though the grass 
was extremely thin, we found however a small isolated sheet of water. Here again 
we encountered mounds and pyramids of gypsum, though the area covered by them 
was but small. 

Of the names that appear in the western parts of Littledale’s map, the men 
of Rudok knew only three, namely Alung-gangri, Roksun, and Rundor; the others 
they said they had never heard speak of. This may of course have been due as 
much to their own ignorance as to misconception on the part of Littledale. They 
also gave me four other names as belonging to the northern route which we were 
now about to follow — names that we did not come across, namely jaghing, Bagma- 
didschi. Lam-lung, and Danse. Our informant was a hostile chieftain; but the escort 
were all friendly disposed and pleasant men, whose statements may, I think, be 
implicitly relied upon. They called the little lake, beside which we pitched Camp 
CXX, the Oring-tso and the next one to the west of it the Batsa-singi. They were 
also acquainted with the name of Tsolla-ring-tso, and added that that lake lay far- 
ther east, as in fact it did. It is however strange that they should have two dif- 
ferent names for the same sheet of water in one and the same depression, unless 
indeed this is only a repetition of what holds good in the case of the Perutse-tso, 
and the two different names apply to identically the same lake, so that what the 
eastern Tibetans call the Tsolla-ring-tso is known to the Rudok Tibetans as Oring-tso. 



CHAPTER XV. 

THE BATSA-SINGI AND THE DETSCHE-TSO. 


On the 6th November we turned our faces due north, and made for the out- 
let of a transverse glen, which there gaped open towards us. In it we found a 
relatively plentiful supply of grass, on which our caravan animals had pulled themselves 
together a bit during the day’s rest that we granted them on 5th November. The sur- 
face rose, at first slowly, but afterwards more noticeably. After crossing over a belt 
of lumpy, barren white gypsum, we came to hard saj, that is, thin gravel resting on a 
firm, consolidated substratum. Even before we entered the glen, we encountered a little 
grass and scrub. The higher we ascended, the more comprehensive grew the view 
that we obtained of the interesting latitudinal valley which we were now leaving 
behind us; its bottom was filled with an unbroken chain of small salt pools and gyp- 
sum depressions. In the west the basin of the Tsolla-ring-tso is bounded by a 
steep, very energetically defined escarpment, 15 to 20 m. high. We were able to 
follow it for a considerable distance along the foot of the northern mountains; it 
gradually grows lower and at length disappears, after shading off, as it appeared 
from the distance, into an ordinary river terrace. Wdien we got high enough up 
to see over this impeding obstacle, we caught sight, to the west of the lake of 
Batsa-singi, of a lake-basin of precisely the same type as those which 1 have already 
described, only it seemed to be considerably longer, stretching to a great distance to 
the west. It is not very broad, rather narrower than the Tsolla-ring-tso. Its bottom 
consists almost entirely of a level deposit of gypsum, there being very little water 
at that season of the year. Such pools as the basin did contain were confined ex- 
clusively to the southern side, pretty close to the foot of the southern mountains, 
where they formed as it were a long canal, broken however in several places. In 
this respect therefore the Batsa-singi is distinguished from the Luma-ring-tso and 
the Fsolla-ring-tso; for in them the open water is near the north edge of the basin. 
The Batsa-singi also possesses undoubtedly a terrace or beach-line at its eastern 
end, developed at the least to an extent equal to those which we saw immediately 
west of Camp CXX, so that here again a transverse threshold separates the two 
lakes. Ihe isthmus between them is however only about one kilometer across. 

Hedin, Journey in Central Asia. IV. 28 
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From Nain Singh’s description of this region I cannot quite make out clearly 
where it was he travelled and what it was he really saw with his own eyes. According 
to Trotter’s account of his itinerary, he made his headquarters from the 25th to the 
29th August at Hissik Chaka; and to the south-west and west-south-west of that 
little salt lake we find on the map a v^ery long (33 miles), narrow lake, extending 
east and west, and corresponding beyond doubt to the salt depressions in the lati- 
tudinal valley which 1 visited. The only guidance we find in the text is as follows: 
»The strangers fortunately turned out to be residents of Gargethol, the place the 
Pundit was aiming at reaching, and which lay about a day’s march to the south- 
west of Hissik Chaka. On the following day (August 25th) they travelled together 
to Gargethol, where they found a large encampment of Khampas . . . Between Garge- 
thol and the Champa district of Shankhor, on the south, is a place called Gegha, 
where a large fair is annually held in July and August. On the 29th of August 
the Pundit returned to Hissik Chaka. . . .»* 

The name Gargethol appears on the map to the south of the long lake, be- 
tween it and a big mountain-range, which continues immediately north of Thok- 
Jalung. Ghega is placed on the southern shore of the lake. Thus, if the Pundit 
visited both Gargethol and Ghega, he must, starting as he did from Hissik Chaka, 
have gone either round the lake or in some way across it; but his itinerary just at 
that spot is not shown. On the northern shore we find on the other hand the name 
of Luma Ring Chaka, and this must be identical with my Luma-ring-tso, as also the 
name of Yondon Chaka, which I did not hear mentioned. The most important 
thing however is that the map shows the lake in detailed outline, and it would have 
been gratifying to have had some account, however brief and sketchy, as to its 
characteristics. Nain Singh’s map does not agree with what I saw. There was no 
doubt a time, as we have seen, when all these depressions were connected together 
and formed only one lake, and that would have approximately the outline of the 
lake shown on Nain Singh’s map. But is it conceivable that the lake has shrunk 
and dried up to the extent suggested within the thirty years or so that have elapsed 
since the Pundit’s visit? He was there in the end of August 1873; it was thebe- 
ginning of November 1901 when I was there. Let us assume, that the configuration 
on Nain Singh s map of the lake really is correct, and possesses the same degree 
of reliability as most of the other information which he gives; then there are two ways 
in which the differences between his map and mine may be explained. We may 
accept the explanation that the lake has possibly shrunk to that great extent during 
the thirty years’ interval. On the whole however the tendency of the climate of 
Tibet to grow drier and drier is one that is only appreciable over a long period 
of time. \\ ithin that period there may be oscillations of shorter intervals, that is to 
say of shorter duration, and cognate with the Bruckner periods. If we adopt one 
of these shorter periods, then a space of 30 years is quite sufficient to give rise 
to the changes which, according to Nain Singh’s map, have taken place in the big 
lake. Under these circumstances Nain Singh will in the year 1873 have found in 
the latitudinal valley one large continuous lake, a lake about which his text does 
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not however say a single word, though it is shown on his map. Since then that 
lake has shrunk year by year, until by the year 1901 nothing of it was left except the 
detached and extremely insignificant, as well as shallow sheets of water, the Harschu, 
Luma-ring-tso, Tsolla-ring-tso, Oring-tso, and Batsa-singi. In this there is intrinsi- 
cally nothing remarkable, when it is recollected that a rise of a couple of meters 
would be sufficient to unite at all events the middle ones of these sheets of water. 
But it is more difficult to explain the existence of the transverse thresholds and the 
sharply defined strand-terraces, which under no circumstances could be formed in 
the course of 30 years, unless they were a priori existent, and were originally 
nothing more than moraine ridges which date from an even earlier epoch, and have 
been gradually left behind by the ice-stream as it step by step retreated. This 
possibility is by no means inconceivable; but the problem cannot be solved without 
fresh and exhaustive investigations, which I had at that time no opportunity to make, 
especially as it was then winter, with the thermometer down to — 20° C. ; besides, 
grass was seldom to be found and the strength of my caravan animals was ex- 
hausted. 

The other explanation is to be sought in the fact that Nain Singh visited the 
region in the end of August, whereas it was the beginning of November when I 
was there. 1 have already mentioned, that the isthmus between the Luma-ring-tso 
and the Tsolla-ring-tso narrows very considerably during the rainy season, owing 
to the fact that the level floor-like bottom of each lake is then completely under 
water, which also rises and encroaches upon the isthmus from both sides. It was 
this circumstance which 1 took to be a proof of the great sensitiveness that these 
shallow lakes exhibit to the varying amounts of rainfall during the course of the 
year, in that in the actual rainy season they are biggest, but contract during the 
winter and spring. We have assumed, that all the salt lakes of Tibet are drying 
up, but different lakes are at different stages of desiccation. Some, like the Selling- 
tso and the Lakor-tso, are still constant, even though their level does vary with 
the seasons; others, like the Luma-ring-tso, dry up in all probability in the spring, 
but fill again at the beginning of the rainy season; others again have dried up for 
good, leaving merely a salt-pan behind them — of these we shall come across 
examples presently. The Luma-ring-tso and its neighbours are seasonal lakes, and 
exist only half the year. They are thus well advanced towards those of the third 
categor}', namely the class of lakes which have entirely disappeared. Nain Singh 
however and this is the point I wanted to come to — visited the lake just at 
the height of the rainy season, when the quantity of water in these elongated de- 
pressions is greatest. I found, long after the conclusion of the rainy season, a 
mere chain of wretched salt pools where he witnessed one single long continuous 
lake. We cannot therefore assert without qualification that his map is in this respect 
incorrect, because the differences within the thirty years admit of a perfectly natural 
explanation. But in this instance we have a proof, without looking for it, of how 
important it is that pioneers should in their journeys make and record as accurate 
measurements as they possibly can. A traveller who visits, say, the Panggong-tso 
for a month, and makes a number of reliable measurements, is far more entitled to 
the gratitude of the scientific world than a man who traverses the whole of Asia 
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without bringing home a single reliable figure. Bower’s and Littledale’s statements, 
for example, are far too scanty to allow of scientific conclusions being drawn from 
them, and even though we are bound to accord our heartiest admiration to these 
geographical pioneers, we are at the same time constrained to recognise that their 
journeys are not exactly of especially great value. And the same remark applies 
in a high degree to Prschevalskij, Roborovskij, and Kosloff, though in other domains 
they have done much very excellent work, and accomplished a good deal for geo- 
graphy. Still we expect more from modern explorers than we do from a Fa Hian, 
a Hwen Tsang, or a Marco Polo. 

To judge from Littledale’s map and Nain Singh’s, I should for some days be 
travelling north of the route of the former and south of the route of the latter, 
and should then cross over Nain Singh’s route, and after that have them both 
on the south; finally at Tso-ngombo I should again come into contact with Nain 
Singh’s route for a few days. 

Meanwhile the basin of the Batsa-singi disappeared like a long white plain 
behind us, as we entered the outlet of the transverse glen and climbed up it to- 
wards the north-north-west. Its watercourse possesses fairly rounded edges, and it 
appeared to be a long time since water flowed that way; in any case it is very 
seldom that large quantities of water do make their way down it. The glen is 
broad, and the surrounding mountains relatively high, though their outlines are for 
the most part rounded. Hard rock was rare. Then follows a belt of soft, sandy soil, 
covered with an abundance of grass, the best in fact that we had seen since leaving 
the Perutse-tso. Unfortunately there was no water, so that we were unable to en- 
camp there. In a large open expansion of the glen, under the pass, we passed on 
the left three small crescentic dunes, not more than 3 m. high, which turned their 
steep, leeward sides towards the north-east. They are arranged in a straight line: that 
is to say with a hard wind the sand would be able to travel from the first to the 
second, and from the second to the third. Thus they lie in one and the same wind- 
furrow, but neither to the south-east of them nor to the north-west was there dis- 
cernible the smallest tendency to even the beginnings of dune-formation. Taking 
the line through the highest point of the crest of each dune, they stretch from south- 
west to north-east, the reason of this being, I dare say, that these mountains de- 
flect the west wind to the south-east, and the origination of dunes just at this spot 
is explicable solely on the ground of the favourable locality. But immediately south- 
west, as immediately north-east, of this chain of dunes those favourable conditions 
no longer exist, and the formation of dunes is prevented either by the character 
of the surface or by the relations of the wind. These three dunes must therefore 
be looked upon as Immovable and stationary. From the first one, which lies farthest 
south-west, sand can indeed be wafted to the middle dune, and from it farther to 
the one in the north-east; but from this last, which may be regarded as having 
reached a stationary' altitude and unalterable dimensions, the sand is carried farther 
towards the north-east up the mountain-slopes, without getting a chance to stop and 
form fresh dunes; the reason being no doubt that that part of the glen and its slopes 
are too directly exposed to the strong wind, which sweeps away everything in its 
path. Thus our three dunes can no more grow in altitude than they can advance 
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farther in the direction in which the wind blows; but they are for all time inflexibly 
fixed both as to position and as to dimensions, that is until such time as disinte- 
gration shall have altered the surface relations of the neighbourhood. Another proof 
of the immobility of these dunes is furnished by the fact that the first one, farthest 
south-west, is slightly grassed on the outside, and consequently its movement is in 
this way partly arrested. The other two dunes are however still bare of grass; 
from which it is to be inferred, that the interchange of sand is so active that grass 
gets no opportunity to grow on their changeable and unstable surface. They are 
thus more exposed to the wind, whereas the first dune gets a slight degree of shelter 
from the mountains on the right of the glen, although they are very low. The sand 
of which the dunes are built up is certainly derived from the weathered products of 
the spurs of these mountains and their south-western slopes, which go down gently 
towards the Batsa-singi. It is not conceivable, that the sand should come from any- 
more distant locality, not only because the whole of the bottom of the valley for 
a long way towards the west is occupied by the last-mentioned lake and its 
gy-psum expanse, but also because we always found the atmosphere clear, even 
when it was blowing a perfect gale. However, sand-dunes are, as I have already^ 
said, such a great rarity in this region, that they involuntarily^ arrest attention 
when one does come across them; in fact, to me they seemed almost to convey 
a sympathetic greeting from the boundless sandy" oceans of East Turkestan and 
the Gobi. 

The pass is rounded and comfortable, though the last bit of the acclivity is 
distinctly" felt, without however being strictly speaking steep. The summit is crowned 
by a cairn of stones. The altitude is 4858 m., showing an ascent of 450 m. from the 
bottom of the valley". The glen that descends towards the north-west is steeper 
and narrower than that on the south, and is joined by" several side-glens, one of 
which, coming from the east, is of considerable dimensions. From the pass we per- 
ceived to the N. 9° W. a minor snowy peak. In about the same direction there 
appeared also the Avestern end of a salt lake, situated in a fresh latitudinal valley 
more to the north, and parallel to that in which we had hitherto travelled, and 

which leads, I was told, straight to Rudok. As far as we could see from the 

distance, the new lake appeared to possess about the same characteristic traits as 
that which we had just left behind us, being extremely flat, for the most part 
dried up, and with a gypsum deposit, gleaming as white as snow, where the lake 
formerly was. This lake is said to bear the name of Detsche-tso, after the pass 
of Detsche-la, which we had just crossed over. Farther towards the north-east 
there is said to be yet another lake, called Nas-tso, though we were unable to 
see it from the pass. 

Camp CXXI was pitched in a little expansion of the glen known as Dung- 
ga, though according to others as Jagang. Its absolute altitude was 4721 m. In 
It IS a spring, which had given origin to extensive sheets of ice. From y-et other 
springs there issued a little rivulet, which made its way through a transverse glen 
towards the north, though the glen cuts off only an insignificant portion of an off- 
shoot from the main chain that we had just crossed over. Kulans, partridges, and 

wolves occurred in this region. 
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The range consisted here of some sort of severely weathered greenstone, with 
an indeterminate dip; on the south side it appeared to go down steeply towards 
the south, and on the northern side towards the north-west. 

From the top of this separated portion of the range, to the north-west of our 
camp, we obtained an excellent view of the northern latitudinal valley. It is bounded 
on the north by several parallel ranges, none of them very high; it was in one of 
these that we saw the little snowy peak which I have just mentioned. Across the 
Detsche-tso we had an uninterrupted view. It is not so very small; and we were able 
to make out distinctly varying shades of colour in the concentric rings round its 
existing shores, an indication of its continuous shrinkage. To the north-east we 
caught, through openings in the mountains, glimpses of several white expanses, 
pretty certainly the bottoms of dried up lakes. 



Fig. 123. HILLS AROUND CAMP CXXI. 


On the 7th November, as on the days preceding, we enjoyed good weather, 
excellent weather, with a very gentle wind ; in fact at noon we felt it uncomfortably 
warm when exposed to the direct rays of the sun. All day long, and we covered 
22 km., we did not come across a single drop of fresh water, nor did we see either 
tents, or flocks, or herds, though once or twice we did observe signs of old en- 
campments. 

When we started again we proceeded first towards the west-north-west, until we 
reached a flat pass, quite close to our camp and only a few meters above it. North 
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of it was the hill from which we had obtained our view the day before; on the left, 
that is to the south, was a range of moderate height, with dome-shaped and pyra- 
midal peaks and protuberances, and a tangle of deeply incised watercourses winding 
round them, then running together and making their way down to the main channel. 
We followed this last down from the pass, going towards the north-west. This 
watercourse is deep and energetically eroded, and is bordered by abrupt, sharply 
defined scarped terraces. Beside it some bushes were growing, and in them hares 
and partridges were common. The glen trends gradually towards the north-west, 
and once more afforded us a view across the Detsche-tso. The mountainous regions 
nearest to us on the south are called Galtser, those farther away Dschogtsom, though 
both are probably rather the names of grazing-grounds. Quite close to the northern 
shore of the lake is a rather small black range called Durtse, which culminates in the 
peak T3. The main range on the northern side of the latitudinal valley is said to 
be called Dagdschu. It is of course impossible for me to vouch for the accuracy of 
these names, as I had no opportunity to control them. 



Fig. 124. VIEW FROM THE DETSCHE-TSO. 


After we issued from the glen, we left its watercourse on our right and watched 
it disappearing in the direction of the lake, though it did not appear to reach all 
the way to it. We crossed over any number of rivulets coming from the mount- 
ains on the south; some of these were bordered by very awkward escarpments. 
Except for this the ground, consisting of coarse sand or fine gravel, was hard and 
excellent for marching on. We approached the lake at an acute angle, and then 
kept along its shore and not very far from it. The whole of the eastern part of 
the lake-bottom is occupied by a single gigantic deposit of g}’psum, dotted over 
with pyramidal elevations; otherwise the desiccated portion is level. In this lake 
again, as in the preceding similar lakes, these knobs and pyramids, often reaching 
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a height of several meters, occur only in those parts of the bed which are at a 
great distance from the existing lake. The gypsum between the surviving sheets 
of water is level, owing to its having been exposed at relatively so recent a date 
that wind and weather have not yet been able to sculpture its surface; but in the 
case of the deposits that lie farther away, and consequently at a higher level, they 
have been able to produce some result. These gypsum formations possess however 
but little power of resistance, and after a sufficient interval of time has elapsed they 
will be entirely planed away. Hence we did not observe them at any great distance 
from the Lakor-tso and the other lakes. They are evanescent phenomena. After 
that we came to the open lake, which, although in itself small, is nevertheless big- 
ger than the open surfaces of the Luma-ring-tso and the Tsolla-ring-tso. Close 
along the entire southern shore of the lake runs a narrow fringe of pure white gyp- 
sum, interrupted at one point only by an isolated pool of water. There is a similar 
belt of gypsum along the northern shore, but it appeared to be broader. Shortly 
afterwards we passed the broadest part of the lake, after which it narrows again 
towards the north-west. This lake, like all the others on the high plateau of Tibet, 
is long and narrow, and for the whole of the next day we continued to follow its 
shore. On the whole half the lake-basin was covered with water, the other half 
being white gypsum. The expanse of gypsum is broadest in the east. According 
to my hypsometrical instruments, this lake lies somewhat lower than its predecessor, 
or at an altitude of 4346 m.; but its relatively greater volume would appear to in- 
dicate, that it has not yet advanced so far towards extinction as its more southern 
neighbours, though in this matter the altitude above sea-level is of less moment 
than the inflow of water. Although the lowest .slopes of the mountains on the south 
reach all the way down to the lake shore, there are no old strand-terraces or beach- 
lines visible on them, this being, I dare say, due to the fact that that shore is 
relatively sheltered. Farther on however they show quite distinctly in a more ex- 
posed position on the northern shore. 

Passing over a threshold between the foot of the mountains on the south and 
a small free-standing butte, we reached a spring, the rivulet from which had given 
rise to a ribbon of ice. The altitude was 4470 m., and the name of the place 
Tsebu, while a black bluff to the S. 52° W. was said to be Schuschii. The grazing 
in this locality was comparatively good. 

Porphyritic tuff cropped out in a watercourse near the shore, and a little bit 
farther on a red variety of rocklike conglomerate. The strata were indistinct ; but the 
horizontal stratification was easy to make out in the beds of gypsum beside the lake. 

November 8th. Continuing on towards the north-north-west over ridges and 
offshoots from the mountains, we soon came in sight of the lake again. In one 
place this appeared to be cut in two, in that it consists of two basins separated 
from one another by a marshy tongue of land, both short and narrow, just as is 
the case with the Luma-ring-tso and the Tsolla-ring-tso. All day we travelled quite 
close to the southern shore of the western basin of the lake. Here also, except 
for one or two short interruptions, the lake is encircled by a girdle of gypsum, 
with small elevations like platforms and pyramids. Between these and beyond them 
we saw everywhere open water; while on the northern shore there is an even 
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broader expanse of gypsum. The background in that same direction, that is towards 
the north, consisted of a minor round-topped range, seamed with an endless number 
of miniature glens and watercourses. At one place the lake contracts a good deal, 
in fact it almost seemed to come to an end; but we soon discovered that a nar- 
row sound connects it with another basin farther west. The shore-line is here very 
irregular, bays penetrating deeply into the gypsum area and alternating with long, 
narrow peninsulas. In one or two places there were tiny meadows of fairly good 
grass stretching between the gypsum platforms; but they were inaccessible because 
of the water and the marshes. We 
pitched Camp CXXIII beside a frozen 
brook that enters a western bay of the 
lake and at an altitude of some meters 
above its level. Quite unexpectedly 
we found that the water in this lake 
was fresh; though in the eastern basin 
of the same lake, the Detsche-tso, it 
is salt. In the middle of the western 
lake we were able to detect a slight 
saline flavouring, but in the extreme 
western end the water was perfectly 
fresh. A closer investigation showed 
however that there was nothing remark- 
able in this, for the western basin 
possesses an outflow into the eastern 
basin. Indeed water was entering it 
even then, as we observed near our 
camp, not only from the little rivulet 
from the spring, but also from a num- 
ber of other springs, which bubble up 
on that same shore, as well as, finally 
— and herein lies the key to the puzzle, — from a not inconsiderable river which 
empties through the northern shore. The brook will certainly carry a much 
bigger volume during the summer than it was carrying then, perhaps as big a 
volume as the northern river; but on the other hand it may happen that the lake 
rises then so high that its two basins are connected across the low, marshy 
isthmus, and possibly the entire lake is then salt. Under those circumstances 
the western lake, which is in itself insignificant, will only turn fresh after the two 
lakes have become separated, and after the western lake has been refilled by the 
river, springs, and brooks. This view is supported by the fact that the water grows 
salter towards the east, though even there the areometer recorded a sp. gr. of only 
1.0015. A vast number of wild-geese, and also of wild-duck, were disporting them- 
selves on the northern shore, where several strips of green meadow were conspi- 
cuous amongst the gypsum deposits, and where there is also possibly vegetation at 
the water’s edge. This lake would appear therefore to lie in the path of one of 
their routes of migration. 

Hcdin, Journey in Central Asia. IV. 
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The moderately high range on the south is said to be called Jagar or Jagar- 
gogma. The wind was this day less violent than usual- The place where we en- 
camped was known as Dollu-tschuga. 

On the 9th November we were to pass out of this latitudinal valley and go 
over into a fresh one farther north; so that both orographically and hydrographically 
this stage offered a pleasing diversity from the othenvise rather monotonous land- 
scape. We proceeded first north-east, then north-west, but on the whole bore to 
the north, and were consequently led by our men of Rudok farther and farther 
away from their forbidden country. From Camp CXXIII we saw the valley in which 
the two last-mentioned lakes are situated continuing on towards the west, though it 
no doubt subsequently inclines as usual towards the west-north-west and north-west. 
Its continuation appeared however to be narrower than usual, for the offshoots from 
the mountains on both sides reach down to very near the middle of the valley, 
their bases approaching quite close together. It is this valley that is traversed by 
the brook of Dollu-tschuga. We even saw the outlet of the valley bearing S. 70° W. 
from our camp; it too is rather narrow and contracted, so that the valley actually 
appears to debouch upon the broader basin in which the two lakes are situated. 
From this it results that the range which borders the narrow part of the latitudinal 
valley on the north, the part lying entirely west of Camp CXXIII, describes a rounded 
curve towards the north-east before it continues towards the south-east. There is 
undoubtedly a convenient route to the west through this latitudinal valley; but I had 
no reason to find fault with the more northerly route by which the Tibetans led 
us, for it traversed unknown and fairly interesting countIy^ 

Following the extreme western dried up part of the lake, we had immediately 
on our right thick and extensive sheets of gypsum, studded with the usual plat- 
forms, pyramids, and mounds, all of snowy white gypsum. At intervals we crossed 
over little tongues and offshoots of this formation. Farther on the ground became 
more marshy and small sheets of water gleamed out amongst the expanses of gyp- 
sum. The presence of sheets of ice revealed the fact, that the water there was 
fresh. Although the wild-geese were frequently within shot, yet as they always kept 
to situations in which they were entirely surrounded by water, we left them alone, 
because in any case we should have been unable to fetch them. 

We now bore more to the north-east. Down the flanks of the mountains on 
our left came various watercourses, clearly defined in the gypsum, though not very 
deeply incised; it is only after rain that they carry water. Next we skirted a bay 
of the lake penetrating towards the north-west. It was only close to the shore that 
it was frozen hard enough to bear; elsewhere the ice was very thin, the result of 
the past night’s frost, when the thermometer had dropped to — 24°.3 and the air was 
perfectly still and quiet. Here again a large watercourse enters the lake, though it 
was at that time perfectly dry. Turning away from the shore, we proceeded east 
along the foot of a ridge, or rather a low portion of the range that borders the 
latitudinal valley on the north. On the southern side of this ridge we observed 
four very distinct and beautiful old beach-lines, the ones at the top and the bottom 
being the most energetically shaped; the former was about 25 m. above the surface 
of the lake. Thus here again we find the old beach-lines solely and alone on that 
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shore which was more directly exposed to the westerly or south-westerly wind and 
to the action of the waves. But the lake was never especially big, even when its 
level was 25 m. higher than it is now; but it formed at all events a sufficiently 
extensive sheet of water to give rise to strand-terraces, though their formation was 
not possible on the western or southern shore. How matters stand on the northern 
shore, I was unable to ascertain, owing to the great distance, but in all probability 
there are beach-lines all the way along that side. From that point of view, it would 
have been more instructive to have travelled on the north side of the two lakes, as 
well as shorter, but the grazing there was said to be inferior. The strand-terraces 
are gapped by a great number of energetically excavated watercourses, looking like 
crevices and fissures slashed across the mountain’s flanks. 

At length we left this lake region definitively behind us and climbed up to an 
unimportant threshold in the northern hills, whence we obtained our last look across 
the western part of the lake. To the S. 40° E. appeared the extreme little promontory 
belonging to the range that borders the lake on the north. At its foot is a grassy 
plain, sloping gently down towards the lake, and then follows a chaos of alternate 
sheets of water and gypsum formations. In the shallow parts the water, owing to 
the white gypsum underneath, assumed a shade of light green. 

From the top of the pass we beheld an unexpected sight, namely right down 
below us and east of the threshold a narrow glen, some 40 m. deep, carved through 
the beds of gravel-and-shingle, out of which the ridge is composed that possesses 
the four terraces mentioned above, and at the bottom of the glen was a river, big- 
ger than any that we had seen for a long time, in fact considering the season it was 
unexpectedly large for the western part of Tibet. Since the gravel-and-shingle ridge 
forms, as it were, a connecting link or bridge between the higher parts of the mount- 
ains on the north of the latitudinal valley, this glen ought to be regarded as a trans- 
verse glen. Not very far from the point where we first caught sight of it, probably 
one kilometer, the river, after making a sharp bend, emptied into the northernmost 
bay of the lake. The existence of this river, which was then pouring into the lake 
a volume of some 3 cub. m in the second, accounts effectually for the freshness of 
its water, a thing which had at first puzzled me. On the mountain slope, immediately 
east of the river’s mouth, three terraces were distinctly discernible, corresponding to 
three out of the four which I have mentioned above. That only three were visible 
at this spot may have been due simply to local peculiarities. These were even more 
energetically defined than the preceding, but the slope on which they were is more 
exposed to the beat of the waves from the west. 

We went down to the river by a short steep slope, and then turned up the 
stream on its east or left bank. At the ford where we crossed over it the breadth 

amounted to t 6 m., the mean depth to 0.30 m., the mean velocity to 0.75 m., and 

the volume to 3.40 cub.m. in the second. The stream was flowing in a lively and 
noisy fashion, carrying with it a great number of ice-sheets. It was only the rela- 
tively quiet bays that were frozen. The water was not perfectly clear, but its slight 
turbidity may be mostly accounted for by the collision of the drift-ice against the 

banks. Although all the conditions were favourable, there were said to be no fish 

in this river. The name given to it by the Tibetans is Ravur-tsangpo or Ravur- 
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schung, and it issues, I was told, from a lake to the north; this would explain the 
absence of water-marks on its banks. In fact, we have here a repetition of the 
same relations as in the Jagju-rapga, in which the Addan-tso and the Tschargut-tso 
moderate the river’s flood and distribute its volume over the seasons of the year. 
It is possible later on in the winter that the level of the river drops below that at 
which we saw it, and that it stood then, on the 9th November, at its maximum. 
On Deasy’s map, on which this river is entered, one of its branches, coming from 
the north-west, is shown as issuing from a lake, the Bum Cho, and a second as 
emerging from one of the usual desiccated basins of the lake. But Deasy had no 
opportunity, any more than I had, to follow the river up to its source, for our 
routes intersected on its bank, and whereas I left the entire system on my right, Deasy’s 
route crossed over it and proceeded northwards. He may therefore be mistaken in 
representing the last-named basin as destitute of water, and it may in fact be 
most probable that the Ravur-tsangpo really does issue out of a lake; otherwise it 
would hardly have carried such a big volume of water in the winter, and had it 
not passed through a clearing-basin, the water would have been much muddier than 
it actually was. We may also take it, that the west branch does issue out of a 
lake, Bum Cho, while the eastern originates in springs in the dry basin, and this 
would explain why the water was not perfectly clear. The surface of the stream 
was then only very slightly lower than the ground at the bottom of the valley; but 
of deeply eroded scarped terraces there was not a trace to be seen. In fact the 
actual bank was frequently nothing more than a slight swelling, with a scanty sprink- 
ling of vegetation. 

Meanwhile we kept along the left bank towards the north-north-west. Although 
the glen widens out a little, it still continues to be only narrow. Its bottom is re- 
markably level and rises uniformly; yet it is so far noticeable that the water often 
broke over small cascades. On both sides the glen is shut in by gravel-and-shingle 
hills, those on the west being the bigger. Countless gullies furrow them on both 
sides, though they were then all dry. At a distance of 5 or 6 km. to the west- 
south-west rose a more dominating protuberance, called Jagar; evidently it belongs 
to the mountainous region which I have already mentioned as bearing that name. 
I he river is generally divided into two or more branches, which embrace mud-banks 
between them. At a point where the entire volume was gathered into one stream 
V e forded it, and then continued along the right bank. Just there the river was 
joined by a tributary coming from the west and bigger than any of the others; al- 
though it was dry, it evidently comes from a long way off. Higher up the river 
is broader and shallower, and is divided into several superficial undecided arms. We 
now left this ru er behind us, as also the range which it cuts its way through, and 
came out upon an open plain, one of the usual basins, with a dry clay bottom, flat 
and open, and stretching from north-west to south-east. This basin corresponds to 
Deasy’s Kachon. He encamped in it in the same spot that I did, and his altitude, 
4451 m., agrees remarkably with my own, which was 4447 m. From that point I 
tra\ elled south of that part of Tibet which Deasy^ explored in such an accurate and 
admirable manner. Meanwhile however no further attempt can be made to explain 
the hy drographical position of the Ravur-tsangpo ; for I now travelled away from 
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it, leaving it on the north, and did not come into contact with it again. The open 
basin too, in which we encamped on the 9th November, and which is in great part, 
perhaps indeed throughout its entire length, traversed by the river, is in a certain 
respect a puzzle. For its floor, from the point where we emerged upon it out of 
the mountains, is to the eye perfectly level, and consists of fine yellow clay, cracked 
occasionally into polygonal patches, and presenting a shallow, level, convenient sur- 
face like a parquet floor. After passing two such expanses we came to a third, and 
on it we encamped. This alluvial clay evidently owes its origin in some way or 
other to the river. The impression I got was, that there had once been a lake 
there, and that it has been filled up with sediment. It may also have been laid 
bare through the issuing river having cut its channel deeper and deeper, so that 
the lake has been gradually emptied. And this is all the more likely when we call 
to mind, that a river flowing out of a lake higher up, and therefore with clear water, 
would hardly be able to fill up a basin with mud, unless the current were swollen very 
appreciably during the rainy season through tributaries which it picked up below the 
lake. This however brings us face to face with the difficulty of accounting for the 
absence of older erosion terraces beside the river, and such there no doubt would 
be had the river deepened its bed step by step. But this river had no terraces of 
that sort. There is also another reason why we might expect to find them. The 
lake into which the Ravur-tsangpo empties itself has, as its old strand-terraces prove, 
dropped at least 25 m., and this would naturally intensify the erosive activity of 
the river, causing it to advance up-stream. As however erosion terraces are wanting, 
we are in a dilemma as to where the explanation is to be found. It is not permis- 
sible to suppose that the river terraces have been obliterated in the soft gravel- 
and-shingle, because at some point or other their former existence is always traceable, 
in however slight a degree. It is more probable therefore that the big salt lake into 
which the Ravur-tsangpo formerly emptied, and which filled the entire valley that 
is now broken up into a number of depressions, sank so rapidly in consequence of 
changes in the climate that time did not admit of the formation of terraces along- 
side the river. Under these circumstances one could not of course expect, that the 
fall of the river would be increased in consequence of the subsidence of the lake. 
The difference of altitude between Camp CXXIII and Camp CXXIV amounts to 55 
m. The highest strand-terrace above the lake runs at 25 m. Hence this lake formerly- 
sent out a bay to meet the mouth of the river, which would then be somewhere in 
the middle of the existing transverse glen. At that time the bottom of the lake 
would have the same slope that the river has now. When the lake receded south- 
wards the fall of the river, following it, would not therefore be increased, but would 
remain the same all through the steady desiccation of the lake. The fact of the 
water in the western basin of the lake, into which the river empties, changing from 
salt to fresh is an entirely secondary phenomenon, dependent solely^ upon the fact 
that its western half possesses at any rate a temporary^ outflow into the eastern 
half, and it being the actual terminal lake, this is salt. 

As for the northern lake, which has disappeared, and in the south-eastern part 
of which our Camp CXXIV stood, let us in the first place consider the character 
of its bottom. The whole of its southern part is occupied by the clay expanses 
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which I have mentioned, and they are very sharply demarcated on the south, next 
the sandy, gravelly plain, with patches of wretched grazing here and there. The 
northern half on the other hand consists for by far the greater part of a gypsum 
expanse, with the usual platforms and mounds, such as we always found in the 
vicinity of lakes that are more or less desiccated. Hence it cannot be doubted that 
there was once a lake there. Deasy’s map even shows a few solitary pools of water 
still surviving from it. Of these I saw none; but then they may very easily have 
been hidden amongst the gypsum formations. The greatest difficulty is however to 
understand the relation which the river bears to this old lake. At Camp CXXIV 
we just saw the last river bend, but in the course of our further journey north-west 
down the latitudinal valley we perceived no further sign of any river, nor did we cross 
over any river-arm or even any dry watercourse, as indeed from Deasy’s map we 
might have expected to do ; but then, as I have said, our routes did not coincide. The 
impression irresistibly borne in upon me was that the river comes from the north, and 
at Camp CXXIV it turns to the south-south-east. In that case it need not of ne- 
cessity be intimately connected with the old lake; but it is nevertheless probable 
that this lake was formerly a sort of »through» lake or marginal lake, which after- 
wards became cut off from the river. The extensive clay surfaces have conceivably 
nothing directly to do with the lake, except in so far as they occupy portions of its 
former floor; but they originated at a far later date and are pretty certainly being 
increased at the present time. If the Ravur-tsangpo should swell after heavy rains, 
it may overflow its right bank at this particular spot, covering the clay expanses 
with a thin layer of water, and dropping there its sediment. This would also help 
to explain how it is that no higher water-marks are to be detected in the valley, 
for overflow lakes act as an assured ventilator to keep the lower part of a river 
within certain bounds. Even then, at the time of our visit, those parts of the river 
which were next to Camp CXXIV were in places spread out like shallow lacustrine 
expansions. Finally, it is also very possible, that from time to time the rain-water 
floods from the southern mountains bring mud and sediment down as far as these 
level expanses. 



CHAPTER XVL 

AMONG THE DESICCATED LAKES OF WESTERN TIBET. 

The chanofe which in the meantime had come over the scene was in a word 
as follows: we had crossed over out of one latitudinal valley into another similar 
latitudinal valley lying north of the former; both valleys run parallel to one another, 
from north-west to south-east; the mountain-range which separates them is especially 
low and unimportant where it is pierced by the Ravur-tsangpo ; the rock at that 
point is a hard dense yellowish red limestone, dipping 55° towards the N. 60° \V.; 
otherwise the narrow transverse glen is fenced in by beds of gravel-and-shingle, rising 
in very broken, but not very high, hills. From a point near Camp CXXIV we saw to 
the N. 10° E. a red round-topped protuberance, to the N. 14'^ W. a snowy peak (Ws), 
and to the S. 76° W. the peak V3. The valley is broad and gives the impression 
of an open plain, with scanty grazing here and there. Kulans, which are in general 
fond of an open country, where they can see about them, were very common. 

The names which were given to me by our Tibetan escort through this part 
of the country do not always agree with those which were given to Deasy; but it 
would be wrong to declare without more ado that they are incorrect, nor is it easy 
to say which are the more trustworthy, those given to me or those given to Deasy. 
From the latter’s own account his guides were in a rather hostile mood, and that 
is indeed always the case in Tibet with a traveller who is app 7 'oaching Lhasa. I 
on the contrary was marching away from Lhasa, and was on my way out of the 
country, and this would soften the inimical feelings of the Tibetans towards me, 
and for that reason they would have less hesitation in imparting to me the correct 
names of the geographical features than they would have in communicating them 
to a traveller of whose intentions they were intuitively suspicious. In those instances 
in which Deasy’s names and my own are in agreement, we may be quite sure that 
they are correct, and this becomes even more certain when they are confirmed by 
Nain Singh or Bower. My Luma-ring-tso, for example, figures on Nain Singh’s 
map as Luma-ring Chaka and on Deasy’s as Lima Ringmo Chaka. Tso = »lake» and 
tschaka = »salt lake». This is consequently a name well known throughout west- 
ern Tibet. And as for my escort, they were one of the last detachments that 
guided us to the frontier of Ladak, and were amongst the best guides that I ever 
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had in Tibet. The authorities of Rudok had of course selected men who, they were 
certain, Avould know how to guide us to Noh and Tso-ngombo Avithout a mistake; 
they Avere men Avho did know the road; for the main thing Avas to get me out of 
the country as fast as possible, and it is therefore extremely probable that they 
also kneAv correctly the names of the geographical features. At Camp CXXIV I 
had moreover an opportunity to control their information. They told me that a 
moderately-sized lake, the Aru-tso, lay 4 or 5 days’ journey to the north. The 
southern shore of this lake, Avhich extends as usual from north-Avest to south-east, 
reappears on Deasy’s map at a distance of no km. north-north-east from the last- 
mentioned encampment, and that, at the rate AV^e were marching, Avould be exactly 
4 to 5 days' journey distant. BoAA'er discovered the lake, and called it, as Deasy 
also does, the Aru Cho. The altitudes given by the tAvo English travellers are 
hoAvever essentially different; for, Avhile Bower gi\'es the altitude at 17,150 feet, Deasy 
puts it at 16,210 ft. Deasy’s calculation is the more trustAAmrthy. My guides declared 
that robbers haunt the neighbourhood of the lake, although their further statement, 
that the depredators came from such distant parts as Amdo, Naktschu, and Naktsong 
is not very credible. The year before five robbers had been seized by the authorities 
of Rudok in the narroAv glen of the Ravur-tsangpo. To the north of our route 
there Avere said to be no settled inhabitants, not even a single tent. All our guides 
Avere acquainted Avith Jarkent (Yarkand), Avhich they called Jartschan, and they knew 
also that caravans travel to and fro between that city and Leh. 

After a cold night, in Avhich the thermometer dropped to — 26.5°, we con- 
tinued on the loth NoA^ember towards the north-west, through the big latitudinal 
valley, thus leaving Deasy’s route again on the north, after crossing over it at 
three points. I got an opportunity therefore to correct the erroneous conception 
Avhich he formed as to the part of the highlands that lies south-west of his route. 
On his map both the mountain-ranges and the principal valleys are shown running 
from south-west to north-east, Avhereas the prevailing direction is as usual from 
south-east to north-Avest. Along this latitudinal valley we covered Avhat, considering 
our exhausted condition, AA'as the unusually great distance of 32.2 km., and all the 
Avay to the Panggong-tso, Avith unimportant exceptions, the orographical arrangement 
remained the same. The A^alley is open and broad, and is shut in by Ioav red ranges. 
The snoAvy peak to the north was soon hidden from our gaze. Sometimes Ave 
traA^elled upon hard gravel, sometimes upon level clay; as a rule the long, narrow 
expanses of clay lay on the right of our route. Beyond that, to the north-east, 
folloAv gypsum formations, and there, we were told, lies a little lake called 
Luma-sambo, though Ave did not see it. I cannot make out, as I have said, Avhat 
relation it bears to the Ravur-tsangpo. Possibly this name applies only to a spring- 
fed pool, or a marsh, or the last surviving relic of a former lake. It ansAvers to 
one of the six pools that are shown on Deasy’s map. Possibly there does proceed, 
as Deasy implies, some river-arm from that region, though at the time of our visit 
that country Avas very arid; not a single drop of water was to be seen to the right 
of our route. 

The district in Avhich we encamped was stated by my guides to be called 
Tar-tova, though Deasy calls it Kangni. They gave the name of Gogtse to a 
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mountain bluff which we saw a long way off to the east, while the range on the 
north side of the valley is the Jabadi and its westward continuation the Ragtsang- 
gongjo; the range on the south, containing the peak V3, is known as Sardschung- 
gongjo, and its westward prolongation as Pok-tova. 

Then the character of the ground altered entirely, 
becoming nothing but gypsum, sometimes with pyramidal ^ 

elevations and platforms and sometimes without. The pjg pool at the foot 
lowest point that we touched in the depression had an of the gypsum. 

altitude of 4436 m. After that we continued to ascend, 

though the rise was so gentle as to be altogether imperceptible to the eye. Quite 
close to the foot of the southern range we passed a couple of spring-fed pools 
containing fresh water, as well as one or two marshes lying amongst the gypsum 
formations. Some of these little hollows looked as if they could sometimes be filled 
with rain-water, while others are fed by springs. They lie ensconced between the 
edges of the gypsum expanses. In this region the grazing was extremely thin; but 
everywhere in the neighbourhood of water the ground was littered with kulan- 
droppings, and we observed several troops of those animals. Orongo antelopes 
and partridges were also common. 

Meanwhile the mountains on the north and those on the south approached 
nearer together; in other words the valley grew narrower. Crossing the lowest 
slopes of the southern range, we entered the glen that opens out into the expansion 
of the depression in which so many signs all concurred in intimating that there 
formerly a moderate-sized lake existed. The dividing-line between the part of it 
that is covered with gypsum and clay on the one hand and the hills that I have 
mentioned on the other is ver}’ sharply drawn; but no old beach-lines were discern- 
ible. The bottom of the valley produces a large number of small bushes or scrubby 
plants, and amongst these hares were especially numerous. The bordering terraces 
are distinct, but very much rounded; in the middle of the watercourse there was 
not one trace of running water. Yet through this valley there once flowed a river 
which emptied into the lake that has disappeared. Deasy is in error in making the 
principal branch of the Ravur-tsangpo flow through this valley, in the upper part 
of which he places the above mentioned Bum Cho. There does indeed exist a lake 
but no river issues out of it; nor is it conceivable that water sometimes does flow 


down this valley, for if it did signs of it would remain in the river-bed. 

The valley still continues to contract, and finally we passed a defile barely 
50 m. broad. Its origin is due to the fact that a small elongated bluff rises imme- 
diately on the north side of the valley, but below the main range. This little bluff 
is divided into two by a gorge that begins in the main range. The principal valley 
continues faithfully towards the N. 60° W., expanding again a little; but it is still 
relentlessly shut in all the way by the adjacent mountain-ranges. At the defile the 
altitude reached 4518 m., and after that the rise as far as our next camp was so in- 
significant that it escaped our observation. Generally the surface appeared to be 
perfectly level, sometimes indeed it was as though it inclined towards the north- 
west. For some stretches we failed to detect any indications of erosion in the bottom 
of the valley; but hydrographically the whole of this valley, reckoning all the way 
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from the little lake, which we were to pass at some distance to the west-north-west 
of Camp CXXV, belongs to the region of the desiccated lake. It is evident that, 
at the j^eriod when the climate was moister than it is now, erosion played a much 
more active role in this valley than it does at the present time. For instance, here 
and there at the foot of the northern range we observed little hollow excavations 
or grottoes, which can hardly have been produced by anything else except running 
water, unless one prefers to ascribe them to an ancient glacier which made its way 
down this valley to the big dried up lake. But we saw no other evidences of glacial 
action, neither scratches nor moraines nor erratic blocks. In shape this northern 
range is quite unusual, in that it possesses neither gravelly screes nor heaps of 
detritus, but consists entirely of naked rounded heights. The rock is limestone, brittle 
and fracturing in several directions. At the narrow part of the valley it dipped 
57° S., but elsewhere the dip was indistinct. 

During the latter part of this stage our chief concern was, as so often happens 
in these mountainous regions, to discover drinking water. At last we had to send 
pioneers on ahead. One of these men found a small spring with ice-sheets round 
it in a transverse glen, another a frozen brook in the middle of the latitudinal 
valley, and there we pitched Camp CXXV at an altitude of 4,564 m. Beside this 
brook we rested a whole day, in order to give our Tibetans time to catch us up 
with their slower-footed yaks. This brook is also fed by springs; but it is just 
possible that it receives water from the lake that lies above it, although that is now 
destitute of outlet, this supposition being rendered probable by reason of the fresh- 
ness of the water in the lake. On our arrival we found only a narrow strip of ice 
in the bed of the stream; but by the afternoon of the nth November quite a little 
rivulet was flowing down it, though it was derived solely from melting ice. Accord- 
ing to the Tibetans, such heavy rains fall in this locality in summer that it is often 
impassable owing to the soft and treacherous character of the ground. As for the 
winds, they were considered to be unusually quiet and favourable that year; gener- 
ally however at that season they are so paralyzing that it is impossible to remain 
out in the open air when they are blowing. The locality is reported not to be 
visited by the nomads either in the summer or in the winter. When however we 
detected signs of three tents in the neighbourhood, we were told that they were 
due to vagrants and robbers. The name of the locality in which Camp CXXV 
stood is Tschuscher. 

November 12th. For the greater part of the day the going was first-rate, 
the surface consisting of smooth, level, easy expanses of clay. We kept close 
along the foot of the southern range, the latitudinal valley broadening out a little. 
Over the top of the range on the north we caught sight of yet another range 
similar to it, and between the two is another latitudinal valley running parallel 
to that which we were then following, but narrower and essentially unlike it. The 
eroded watercourses that begin in the more distant range break through the nearer 
one — the same arrangement which we had already seen so many examples of on 
the Tibetan highlands. At the head of the northern latitudinal valley there rose a 
more dominating mountain, slightly sprinkled with snow. The more northerly valley 
eventually runs out into the one in which we were travelling. At length we ap- 
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proached the little lake, which was of the usual elongated shape, shallow, covered 
with thick ice, and containing fresh water. We kept along the southern shore, 
which was littered with any quantity of wild-goose feathers. The slopes of the 
southern range reach right down to the shore. Here the Tibetans, who declared 
as usual that it was an inconceivably long distance to the next spring, filled four 
sacks with pure glassy ice. 

From this lake, which is said to be called the Muschko-tso, the ground slopes 
up towards a little threshold in the latitudinal valley, hardly noticeable, though it 
forms the western boundary of the lake. After that the latitudinal valley bends, at 
all events for some kilometers, towards the west-south-west, at the same time in- 
creasing in breadth; on the south it is bordered by a dark range, lightly sprinkled 
with snow. The slope of the ground is wonderfully gentle. But instead of con- 
tinuing along the valley, our Tibetans pressed steadily on towards the west-north- 
west, keeping to the foot of the northern mountains, and making for a pass which 
we saw in them. The going here was very difficult, owing to the excess of gravel 
and to the great number of small but deep gullies with which the ground was cut 
up. One of these gullies was a good deal bigger than the others and had a double 
erosion terrace on its left side. A little beyond this we made Camp CXXVl at an 
altitude of 4,678 m., the place being called Lablir. We saw smoke rising out of 
an adjacent ravine and soon a couple of men appeared. Our Tibetans declared that 
they were robbers and that we ought calmly to shoot them down! As soon as 
they caught sight of us the strangers took to flight, and from the evidences that 
they left behind them at their camp, it was clear that they were only harmless 
hunters, who were out in quest of meat. And that there were nomads not very 
far away to the south was also clear from the circumstance that one of our guides 
procured us a couple of sheep and some milk, and next morning we saw, though 
at a considerable distance to the south-west, at the foot of the mountains on the 
opposite side of the big, broad valley, flocks of sheep and herds of yaks, as well 
as no less than half a dozen little columns of smoke curling up from as many 
different places. Thus the inhabited parts of Tibet lay to the south of us; the parts 
which we ourselves had traversed were uninhabited; and probably there were no 
nomads either to the north. In the middle of the big latitudinal valley we observed, 
to the south and south-west, extensive areas of yellow clay, the beds of transient 
alluvial lakes. The southern flanks of the mountains on the north of the valley still 
continued to be seamed with gullies and eroded rivulets for a long way to the 
west. The following were the names given to me as those of our immediate 
surroundings. A small dark mountain promontory at about 10 km. to the south 
was called Paramo. The biggest snow-capped range to the south, at a distance of 
perhaps three days’ journey, was the Gangri-tsesum ; its middle peak bore S. 35° W. 
The range which we were about to cross was the Pagelung. To the N. 31° E. 
rose the most westerly of the snowy peaks which we had seen at various times 
during the preceding days. 

November 13th. We ascended the gravelly slope until we reached the outlet 
of a small glen, narrow and filled with gravel and shut in on both sides by bare 
cliff's. After that we travelled west-south-west, and it soon turned out that we were 
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in a fresh latitudinal valley, separated from the big one by a steep minor range. 
The grazing there was so thin, that it barely tinged the surface yellow; as a rule 
the ground was perfectly barren. We then climbed north-westwards up to a flat 
pass having an altitude of 4872 m. There we came across two sheepfolds built of 
stone, convex as usual towards the west, a proof that nomads do sometimes visit 
that locality. On the summit of the pass the grazing was somewhat better than 
usual. In the outlet of a small glen in the southern range (our former northern 
range) we hit upon a sheet of ice, but so small that it did not yield sufficient water 
for our caravan; there was no water flowing then from its spring. Descending from 
the pass, we held on west-.south-we.st and south-west, the valley being wider. On 
the north it is shut in by a fairly lofty range, flattened and rounded on the top, 
but turning a very irregular rocky mountain-wall towards the valley. This pre- 
cipitous face is scored by various steep transverse glens and ravines. Seen from 
the bottom of the valley it appears to rise vertically, though in cross section it 
looks, I dare say, something like the accompanying sketch (fig. 128). Along its 
foot great numbers of kulans were grazing, but we saw no other wild animals. 

Flat though the threshold was that we had 
just crossed over, it nevertheless exercised a great 
influence upon the wind. On the east side of 
the saddle it was warm, almost burning hot, and 
there was virtually no wind at all; but the 
*28. moment we stepped upon the threshold we were 

met by the full force of the wind from the 
west, and it brought with it all its attendant discomforts of chilling cold, which render- 
ed mapping a matter of difficulty. 

It was evident we were about to experience a change in the orographical 
arrangement, for a mountain-range now rose at the end of the latitudinal valley we 
were travelling along. The range which we had hitherto had on our left grew at 
length quite low, and finally terminated at a broad mountain »gateway» between 
projecting bluffs; there our latitudinal valley was joined by another coming from 
the north-west, and then the two, thus united, break through into the big open 
latitudinal valley on the south. Thus it turned out, that, if we had kept along the 
southern latitudinal valley, instead of climbing over the first little pass, we should 
have reached the locality in which we made Camp CXXVII certainly by an easier 
way, and also by a somewhat shorter way. The reason why the Tibetans took 
us out of this more southerly road was their inveterate reluctance to let us ap- 
proach too near to human dwellings. It appeared to be their interest to lead us as 
far as possible through uninhabited regions, and this was no doubt in accordance 
with the orders which they had received from the authorities at Lhasa. The in- 
tention was clearly to leave upon the minds of the strangers as unfavourable an 
impression of the country as possible. 

The angle between the two latitudinal valleys is dominated by an immense 
bluff. At its southern base we ascended a terrace or escarpment 4 to 5 m. high, 
and then found ourselves in a watercourse, down which a stream was flowing, with 
about I ’,'2 cub. m. of water in the second, breaking against the thick sheets of ice 
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and rippling amongst the gravel. This stream traverses the new latitudinal valley 
that comes from the north-west, and is nourished by springs at no specially great 
distance. It pierces the southern range by tire broad rocky gateway which I have 
just mentioned, and after picking up 
from the left the dry main watercourse 
that issues out of the latitudinal valley 
we had last travelled in, flows towards 
the S. 62° E., though afterwards it seems 
to trend towards the south-east, and 
finally issues upon the southern latitu- 
dinal valley. In the middle of this last 
we observed the white reflection of a 
big expanse of clay, clearly a dried up 
lake, though it is possible that the 
river eventually enters a salt lake, 
which could not be seen from the lo- 
cality in which we then were. On the 
left bank of the stream we pitched Camp CXXVII at an altitude of 4,656 m. above 
the sea. Immediately south of our camp, on the right bank of the river, rose a 
smaller detached butte. To the south-west we saw, through a gap in the moun- 
tains, a small latitudinal valley running north-west to south-east; beyond that a big 
range; and beyond that again, that is to the south-west of it, 1 have no doubt 
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Fig. 131. LOOKING NORTH FROM CAMP CXXVIII. 


there was another latitudinal valley, running in the same direction. Possibly it 
would be more correct to regard these side-glens as transverse glens; in any case 
they appear to open out upon the big depression of the southern latitudinal valley. 

At this camp there was scarce a 
trace of grazing, beyond an occasional 
scrubby plant on this or the other slope. 
The rock in this region was the same 
as hitherto, limestone; at the beginning 
of the day’s march it dipped 47° to- 
wards the S. 31° E. 

In this part of Tibet it is an 
unusual sound to hear the ripple of 
water, so that even the small quantity 
which the Raga-tsangpo was then carry- 
ing produced the impression of an actual 
river, although in the peripheral moun- 
tain regions it would simply be called a very insignificant brook. But in this respect 
this region itself will present quite a different appearance in the summer, for then the 
entire surface may be as wet as a sponge and large areas of the latitudinal valleys 
will be more like marshes. It was however a disagreeable region, and bitterly 
cold, because of a raw^ icy current of air which flowed uninterruptedly down the 
valley. 
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On 14th November we travelled up the Raga-tsangpo, keeping between its 
bank and the left-hand erosion terrace, this a witness to far more imposing floods 
during the wet season of the year. There is a similar terrace on the right side 
of the river; the distance between the two being probably a couple of hundred 
meters. Down the middle of this space the little stream winds backwards and 
forwards from terrace to terrace. The hills ascend gradually from the edge of the 
escarpment or terrace to the mountain-range behind, which appears to form a toler- 
ably definite and independent system. The bottom of the valley rises slowly; it is 
very rarely that there are any small cataracts. In spite of the constant and copious 
watering they were receiving, the banks were almost barren. 

Then turning our backs upon the 
river, and taking with us a couple of 
sacks of ice, we travelled towards the 
north-north-west and north, making for 
the outlet of a transverse glen. The 
big latitudinal valley stretches on the 
contrary towards the N. 72° W.; here 
too the usual parallelism still holds. 

On both sides, but more especially on 
the south, the latitudinal valley is fenced 

in by lofty mountain-ranges. At the D 3 - camp cxxmii 

foot of that on the south we perceived 
a couple of tents and herds of yaks, 
at the distance of about 8 to 10 km. 

Kulans were quite common in this 
region. At Camp CXXVIII, at an 
altitude of 4843 m., the grazing was 
wretched. The cold was keen, but the 
west wind blew not quite so hard as 
usual, indeed at times it was quite calm. 

In the transverse glen, from the after- 
noon onwards and all the night, there 
was a wind from the north. 

November 17th. We pushed on farther up the gently rising glen, which 
grew increasingly narrower as we proceeded, and was inclosed between rocks that 
exhibited yellow tints. From the east it is joined by three important side-glens, 
two of them passing one on each side of a peculiar table-shaped bluff, with a flat 
top, but virtually vertical sides. The glen still continued to contract; the bordering 
cliffs are not particularly high, but are rugged, wild, and denticulated. Its bottom is 
narrow and filled with sharp-edged gravel; though there is a belt of soft ground at 
intervals, as well as moss and a little grass on the ridges and elevations, making the 
ground uneven. At first the thalweg was energetically modelled, but afterwards it 
grew more shallow. Seen in profile, this glen not seldom presents the appearance 
shown in fig. 135. The view up the watercourse of this »corridor» thalweg is pe- 
culiar, and the perspective picturesque. The bare, rugged cliffs on both sides ap- 
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pear to be crowned with towers and walls. On 
the left side of the glen there is a small spring, 
the water of which was then frozen into stalactites, 
so that it was like a congealed cascade. Higher 
up in the bed of the watercourse there were oc- 
casional small fragments of ice, showing how the 
running brook had dwindled away. Still higher 
up, in an expansion of the glen, there was a little 
frozen pool, and there the ice was continuous; in fact the ground there was quite 
marshy, though just then as hard as stone. The grazing was exceedingly scanty, 
mostly moss; but the grass was by this so dry and frozen that it crumbled to pieces 
at a touch, like withered fir-needles. This locality is evidently visited by nomads, for 
we came across traces of a fire and any quantity of yak-dung. Kulans were numerous. 
At length we reached a convenient threshold pass at an altitude of 5137 m. On its 
south side the glen expands into a small level area, containing another marsh. To 
the N. 50° \V. we perceived the end of another glen; probably it curves round and 




Fig. 136. NEAR CAMP CXXIX. 


debouches upon the same latitudinal valley as that which we had recently followed. 
The mountains in that direction are called d segh. Leaving that locality on our 
left, we kept to the glen that runs down from the pass towards the north-east, but 
finally turns north and north-west. After that a relatively open, but greatly un- 
dulating country' disclosed itself on the right, with wild, fantastic, abrupt crests and 
pointed peaks sticking up above its undulations. On the left, quite close to the main 
watercourse of the valley, rises a similar bluff, wdth a grotto and a stone wall at 
its foot. We made Camp CXXIX (alt. 5038 m.) a short distance beyond the point 
where the valley inclines tow'ards the north-west. There we found a tiny spring in 
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the bed of the stream, but the grazing was miserable. There were hundreds of 
kokmcks, and we saw two or three wolves. 

At the entrance to the narrow glen the rock was limestone, dipping 73° towards 
the S. 68° E. At the beginning of the ice-sheet the same rock lay at 24° to the 
N. 40° W., the strata being very distinct in flakes and tabular masses. The little peak 
near our camp consisted of dark crystalline limestone, though also of a porphyritic 
rock, dark, and clearly belonging to a vein the continuation of which could be traced 
in darker bands to the south-south-west and north-north-east. The greater part of the 
gravel with which the watercourses of this region are filled consists of crystalline 
limestone. The rocky ridges stretch from north-west to south-east, or from 
west-north-west to east-south-east, and are elongated and thrust upwards, as if 
pressure had been applied at their sides. When seen from the south, they resemble 
long drawn-out ridges, but when you observe them from the west-north-west or 
east-south-east, they have the appearance of solitary snags or pinnacles rising above 
the underlying clay foundation. The accompanying photograph (fig. 136) gives an 
illustration of them. This particular elevation, when looked at towards the S. 64° 
E., has the appearance of a pinnacle with vertical sides. 

November i8th. After a still night and 24° (C.) of frost the wind got up; 
then it stopped for an hour or two, but at noon set in again. It came from the 
north-west. Quite unusually, the sky was half covered with white clouds, which were 
massed more thickly around the snowy peaks on both sides of our valley; in fact 
in one or two places they actually appeared to be discharging snow. 

From Camp CXXIX, in the district called Barik-mar-tavo, we travelled towards 
the north-west, making for the outlet of a big glen, formed of two main branches, 
one coming from the south-west, the other from the south. At the head of both 
these were vast mountain-masses. After the union of all these glens, the principal 
glen, deep but narrow, runs towards the north and north-north-east. Its bed is 
gravelly, and has deep erosion terraces on both sides, that on the right being fre- 
quently divided into several steps or platforms. The western promontory of the 
range that rises north of Camp CXXIX is sharply and energetically outlined, and 
the range itself is shaped like the little ridges that I have mentioned, its crest being 
as it were forced upwards by pressure at the sides. The same outlines characterise 
also the range on the south. At the foot of one of these we observed traces of 
an encampment. Between the mountains on that side are several small glens, all 
opening out upon the main glen. Towards the S. 78° E. we commanded an ex- 
tensive view across a bigger glen, backed by high mountains, particularly on the 
south, and debouching upon the main glen north of the point of union already allud- 
ed to. It runs in part parallel to the latitudinal valley which we had hitherto followed. 
Generally the scenery is picturesque and attractive because of its bold outlines and 
the magnificent scale of its architecture. 

The united glen, which is a transverse glen, is quite short, and soon trends 
away again towards the north-west, and finally debouches upon open country. On 
the right, that is on the north, there rises a vast mountainous mass, exhibiting vari- 
ous shades of light red, pink, and yellow; on the left of the outlet of the glen the 
mountains are lower, though in places still rocky. The united main watercourse 
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continues along- their foot towards the west. Its steep escarpments and not inconsider- 
able depth show that vast quantities of water do sometimes pour down it. After 
emero-ino- from the valley, we were able to travel in almost a straight line diagon- 
ally across a self-contained basin with a gentle slope. There was no lake in it, 
but the ground in the middle was white, so that we were once again undoubtedly 
in the basin of an old extinct lake. As we advanced towards the north-west, so 
did the country continue to open out more and more. To the S. 88° W. rose an 
imposing peak (A3), with some snow on it, and beyond that towered up another 

higher still. From their locality comes 
a deeply trenched glen, which unites 
with our brook. In the south-west 
appeared the extreme western promon- 
tory (A4) of the range nearest to us 
on the south. In the N. 5° E. was a 
snowy peak (O3), which remained a 
long time in sight. Several watercourses 
issue out of the mountains on the right 
and enter the main channel, which itself 
runs down to the former lake; this we 
passed on the left. The most important 
watercourse entered what looked like 
an old bay of the lake. This, which 
is bordered by terraces, stretches to- 
wards the S. 68° W. into the lowest part 
of the depression. This locality is called 
Gamschung; the bluff crowned by A4 
is called Barik-marlak, a mountainous 
region to the south-east Hurmi-tsava, 
and the mountain O3 Arupdol. 

The ground was hard and covered 
with fine, thick gravel, but seldom any 
grass. Farther on we came across dead 
and shrivelled japkak scrub, which provided us with first-rate fuel. After that the 
ground was again bare, and consisted of grey-blue clay, undulating and furrowed 
by an endless number of eroded watercourses. At intervals there occurred small 
terraces, which by their positions and directions betrayed that they belonged to 
the lake. Very probably the belt of japkak once owed its origin to the waters 
of the lake, the plants having died out since the moisture retreated and left them. 
At the time of our visit not a single bush was alive. If my assumption is correct, 
the process of desiccation must have proceeded very rapidly. Yet there is always 
this possibility left, that the water which gave life to the japkak bushes came 
directly from the mountains, though in that case we should expect to find at any 
rate some plants still alive. In the N. 70° E. we beheld a fresh latitudinal valley 
of considerable size, and at the head of it, in N. 80° E., was a flat snow-capped 
mountain, much bigger than the one I have just mentioned, for it overtops every 
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Other eminence in the neighbourhood. In the lowest part of the depression the 
old lake appeared to have extended towards the S. 68° W. dhere were here 
large numbers of kulans. 

In the lowest part of the hollow the clay was leveller; the altitude reached 
4824 m. In its north-western part the ascent is a good deal more appreciable, though 
no old beach-lines were observable on the slope. On our right, that is to the north, 
we passed quite close at hand an isolated butte the southern face of which is very 
steep. A vast number of watercourses run down at an acute angle towards a main 
watercourse, which proceeds N. 85° E. towards the centre of the depression. We 
now had big mountain swellings on both the north and the south of us, with a 
great many rocky spurs and offshoots branching off from them. Bu.shes were grow- 
ing in those glens of the southern mountains that are protected against the western 
wind. We forded the main stream at the point where it picks up several torrents 
from the adjacent mountains. One of these comes from the N. 31° E., from the 
locality in which the peak O3 was visible. At the point of junction there was a 
small detached sheet of ice, the last surviving relic of some river, dhe entire region 
was so arid, that even so small a fragment of ice was looked upon as something 
quite exceptional. As usual we filled our sacks with ice. After ascending for 
another hour, we reached a flat threshold pass at an altitude of 5062 m. Ihe 
ground in its vicinity is almost level, especially on the west side, where no slope is 
perceptible. Camp CXXX, where the boiling-point thermometer gave an altitude 
of 5060 m., was situated only a few hundred meters from the threshold, at the foot 
of the southern mountains. The latitudinal valley — the one containing the depression 
which I have just described — is at this point appreciably narrower. There was no 
water and the grazing was miserable. This district is called Jam-garavo. 

At the first elbow that we passed at the beginning of the day’s march dense, 
grey limestone cropped out at an angle of 23° towards the N. 73° E., the dip being 
very distinct. All the circumjacent mountains are streaked as it were with bands 

lying conformably with this; in fact this is the prevailing rock of that region. 

After — 26.5° of frost we continued on the 19th November towards the west- 
north-west and west, the wind blowing from the latter quarter; in that direction the 
surface also sloped at first. Through the outlet of a large glen on the south we 
caught sight of a chaos of mountains and glens. It soon turned out that we were 
only descending into yet another little self-contained drainage-basin in the bottom of 
the latitudinal valley. It was paved with an expanse of perfectly level clay, then 
dry; though during the rainy season a little lake is formed in a hollow between 

two passes. The country^ round about is marshy, although then frozen as hard as 

a stone. Some springs, which also were frozen, had given rise to a couple of ice- 
sheets. The western pass was quite close at hand; its altitude was 5018 m. Thence 
the slope was more pronounced, though .still very gradual. The main watercourse 
from this pass hugs the foot of the southern range and runs down to a level plain; 
the flank of the northern range is long and relatively gentle. On our right we 
passed a small free-standing red butte, with one of the usual sheepfolds constructed 
of stone on its eastern side. This little plain forms an exceedingly flat gathering-basin, 
in which all the brooks concentrate into one; this pierces the northern range, though 
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afterwards it no doubt trends towards the west. On the south rises an imposing range, 
in part capped with snow. Here the altitude reached 4944 m. The ground is strewn 
with gravel, but when we began to climb up to the next pass it became soft, with 
a slight sprinkling of grass. The acclivity was gentle, though quite noticeable. On 
our right, that is to the north, we had a range that exhibited the usual wild and 
broken outlines; and beyond it ran a latitudinal valley parallel to that which we 
were following. The pass is flat, reaches an altitude of 5032 m., and is distinguish- 
ed by an obo with fluttering rags. Only a few minutes farther towards the south- 



south east we had to climb over yet another threshold pass at about the same 
altitude. Between these two passes lies a small Mnldc, with glens sweeping down 
to it from the crest of the range on the south. After uniting into one, they break 
through the northern range,, ^ making for the north-west, and running close past a 
smaller level clay expanse, v/hich is separated from the transverse glen by a very 
flat and insignificant threshold. The latter looked as if it would have afforded us 
a nearer and more convenient road; but instead of striking into it, our guides led 
us up to the second threshold pass. From its summit we had a magnificent view 
across a wild mountainous country to the south, where however two immense ranges, 
fantastic and serrated, could readily be distinguished. Of these the nearer one is 
pierced by a big »glen gateway*; while the outlines of the remoter range are more 
rounded, though it is also higher and carries more snow on its summit. Between 
us and these ranges there is a big latitudinal valley, sloping down towards the 
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north and north-west. Upon it debouches the recently mentioned transverse glen 
from the two little passes. By the side of this glen rise a couple of buttes almost 
or quite isolated. We were now south of the country of Rundor, which Deasy 
visited and mapped. There he notes 
a very extensive »Sandy Plain», called 
Tai Chaka. He has drawn as meridional 
the valleys which come from the direction 
of Rudok, that is from the south, and 
open out upon this depression. This is 
for that region a rare thing, for all the 
other valleys in that quarter run from 
south-east to north-west. As however 
he did not personally see the country 
to the south of his »Sandy Plain», he 
has indicated the direction of these valle) s 
by dotted lines ; and he even makes 
the one farthest west proceed towards 
the north-east. It is difficult to determine 
how far this conception is correct or 
not. On Nain Singh’s map the direction 
is very decidedly from south-east to 
north-west. The particular valley into 
which we had now entered does, it is 
true, run almost north, and thus is in 
agreement with the direction attributed 

o 

to the valleys of this countr}- by Deasy; 
but we found that it afterwards bends 

round to the north-west and west. ^'8- ''4i- looking sw from camp cxxxi. 

From the last pass we travelled 
towards the north-west and west, across 
a surface that slopes gradually down 
towards the new latitudinal valley, and 
Ave soon realised that there was no fear 
of our getting lost amongst that laby- 
rinth of mountains, which had at first 
appeared so formidable. It is remark- 
able how persistently these great ranges 
of mountains had accompanied us on 
the left or south all the way from 
Naktsong-tso, not only with inflexible 
tenacity denying us access to the for- 
bidden parts of Tibet, but also jealously cutting off our view of them. They 
form, as it AA'ere, a family of mountains, a mountain-system, AV'hich without any 
notCAVorthy breaches stretches all the long Avay towards the Avest-north-Avest and 
north-Avest, and consists of a number of parallel subordinate ranges, Avith a main 
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range in the middle, this being not seldom capped with snow. Here again it is fair 
to assume that this mountain-system constitutes the dividing-line between the self- 
contained drainage-basins of the central plateau and the regions south and south- 
west of them, which drain into the ocean — the sources and head-streams of the Indus 
lying towards the west and those of the Brahmaputra or Tsangpo towards the east. 
The region is however too little known for it to be possible to generalise regard- 
ing it with anything like certainty. There still remains a wide interval between on 
the one hand the region that has been visited by Nain Singh, Littledale, Deasy, 
and myself and on the other hand those more southern parts of the Tibetan plateau 
which have been visited by several English travellers, Strachey and others, of whom 
the last are Ryder and Rawling. It is possible that the mountain-system in question 
does not form a sharply demarcated boundary, but it may also perhaps embrace a 
succession of basins with lakes more or less self-contained. All the same it seems 
to me that the mountain-system is most probably a true dividing-line betw^een the 
self-contained drainage-area and the southern peripheral area. Anyway these mount- 
ains served continually as an immovable hindrance to our view towards the south; 
on the other hand we were able on several occasions to cast a glance across the 
highland region to the north through gaps in the mountainous barrier. One thing 
is at all events certain, that a vast upswelling of the earth’s crust separates those 
parts of Tibet which we traversed from the region of the Indus and the Tsangpo. 

We made our way down from the second pass by a shallow transverse glen, 
passing close on our right hand some minor bluffs with a reddish tinge, at the foot 
of which were one or two of the usual circular stone walls, pointing to a permanent 
encampment. During the past few days we had seen several such sheepfolds; 
thus it is pretty clear that this region is visited in summer by not a few nomads, 
though in winter they proceed farther south with their flocks and herds. This brought 
us out into the big latitudinal valley, with two buttes in its middle, one small, the 
other of medium size, and both detached. On the south are wild mountains gapped 
by transverse glens running towards the north. The surface is hard and level, and 
we crossed over several dry watercourses. In one of these, in which were some 
small withered bushes, we pitched Camp CXXXI, at an altitude of 4845 m. There 
was no water, but we fetched ice from the foot of the great range which towers 
up in the south at the distance of a couple of kilometers, and culminates in lofty 
peaks to the S. 12° E. and S. 12° W. 

During this stage the rock consisted almost everywhere of the usual limestone, 
dipping at several different angles. In an isolated hill near Camp CXXXI we came 
across black clay-slate, dipping 8° towards the S. 12° E. 
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DESCENDING FROM THE HIGH PLATEAU. 

November 20th. To reach Camp CXXXII we had to march 21 km. towards 
the N. 72° W. across an easy country with a gentle slope. The wind was not 
strong, but bitterly cold, and after i p.m. the sky was almost entirely covered with 
clouds, especially in the west, where they were massed together and looked as if 
they might easily contain snow, yet none fell. As a general rule, snow does fall 
at that season, but according to the Tibetans, that winter was somewhat of an 
e.xception. The absence of the sun in no way intensified the cold, rather the con- 
trary: for the sun is perfectly powerless against the wind. 

After striking camp, we proceeded first towards the north, down the bush- 
grown watercourse, though the vegetation soon died away. After that we doubled 
the eastern extremity of the moderate-sized butte and swung away towards the 
north-west. A larger watercourse runs in the same direction, and upon it all the 
others in the locality converge. On the left we passed a broad glen, which comes 
out immediately west of the detached bluff, its water-channel skirting the western 
side. Up through this glen we obtained an instructive view as far as the main 
chain of the southern snowy range, with its many .spurs and offshoots, and many 
glens ensconced between them. There was no great quantity of snow, in some 
places only streaks and patches in the more sheltered localities: in the morning, 
before the sky became clouded, these glistened like wet white colours. The range 
which we then had on our right is quite imposing; and the transverse glens which 
come out of it terminate in radiating screes. The nearest range on the left is quite 
insignificant; close along its base runs the watercourse that, issuing out of the 

southern side-glen, constitutes the principal drainage artery of the latitudinal valley, 

for it picks up and absorbes the channel of the latitudinal valley which we cros- 
sed over just north of the detached mountain. It is also joined by several water- 
courses from the mountains on the north. This main channel we followed 
towards the north-west and west-north- we.st. The valley thereupon contracts a little, 
and the watercourse crosses it diagonally; the northern range grows lower and 

lower, and finally terminates in a rocky promontory. On the north of it opens a 

fresh important latitudinal valley, which effects a junction with that in which we 
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were travelling. On the other hand the southern range grows higher, and the 
outlets of its side-glens are choked with extensive gravelly screes, down which their 
drainage-arteries radiate fan-wise. Between that particular range and the main range 
of the system intervenes a valley, parallel to the one which we were then in. The 
surface slopes gradually down towards a little flat expanse of sediment, which 
would appear to be at times overflowed with water from the main channel. It is a 
species of miniature marginal lake, dammed up by the detached butte that rises in 
the middle of the latitudinal valley. This elevation is elongated, and strangely 



Fig. 143. LOOKING N 6 E FROM CAMP CXXXll. 


enough elongated meridionally; at its eastern foot, that is on the leeward side, 
sand-dunes have been built up. After doubling the northern shoulder of this butte, 
the main watercourse makes a bend to the south. Immediately east of it is another 
similar miniature mountain, but it stretches from east to west. Strictly speaking 
both these belong to one and the same ridge, which has been sawn through by the 
watercourse, the breach by which it effects its passage being cut 2 to 3 m. deep 
through the gravel-and-shingle. In the middle of its bed small thresholds and bands 
of conglomerate crop out here and there. Instead of keeping to the watercourse 
we proceeded round by the north of the second butte, and after that travelled west- 
south-west across hard gently sloping ground, thinly sprinkled with gravel, and 
except for a blade or two of grass occasionally, it was almost barren. On our right 
we passed a free-standing butte, close at the base of the range on the north. 
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This still continued to be of noteworthy dimensions and to possess gravelly screes 
in the outlets of its glens, the watercourses radiating over them as before. One or 
two of them appear to be able to get down to the middle of the latitudinal valley, 
for we crossed over them; they are however but faintly defined and seldom carry 
water. The biggest was of course the main watercourse which we had formerly 
crossed over a couple of times and which so unexpectedly pierces the little ridge 
in the middle of the valley, instead of flowing to the north or to the south of it. 
The main range on the south, which still continued to be snow-clad, had now 
receded to a greater distance; E4 is 
one of its loftiest peaks. West of that 
summit the range is less accentuated 
and less wild, except for the denticula- 
tions and rocky pinnacles rising above 
its crest; bu its flanks are softly rounded. 

Farther east the rocky needles soar up 
from it everywhere. 

The surface next slopes down to 
a fresh self-contained depression of the 
same character as the preceding. Its 
pyramidal deposits of white gypsum 
filled the foreground, but we did not 
see any lake. Nor, strange to say, was 
there any trace of terraces or old beach- 
lines on the slopes, and yet these lie 
exposed to the west. The cause of 
their absence is no doubt the very 
gentle character of the slope, where 
owing to the flatness any beach-lines 
that may have existed would be the 
more easily planed away. At the very' 
bottom, however, that is at the eastern 
edge of the depression, there is a terrace barely two meters high, and close under its 
foot is a shallow pool, then covered with ice. This was the first place at which our 
caravan animals were able to drink their fill after a long compulsory fast. Here 
there were springs, and we soon ascertained, that the ice-sheet wound away west- 
wards like a river between the gypsum platforms. This is all that is left of the old 
lake. In the extreme east of the depression, where a little grass was growing on 
loose ground, we pitched Camp CXXXII at an altitude of 4,596 m. The altitude at 
the little ridge in the middle of the valley was 4,674 m. The rock at the same 
locality was the usual species of dark limestone, dipping 23° towards the S. 15° W., 
but it was darker and harder than usual. 

November 21st. During the night the temperature dropped to — 28.2°, this 
being the lowest we had hitherto recorded during the winter. It was a glorious 
morning, the air being quite motionless, though the frost was keen and the colouring 
wintr}^ Before we started, we let the animals drink as much as they liked, for in 
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these regions we could not count upon finding water every day; indeed it would be 
almost perilous to travel through these high desert regions without a guide. 

Almost the whole of the stage, 28 km. towards the N. 83° W., was across 

the bottom of an old lake, of which nothing now survives except the gypsum 

deposits. Sometimes the surface is perfectly level and vividly white; sometimes it is 
shaped into tabular masses and terraces, 4 to 5 m. high at the most; sometimes, 
again, these irregularities are very much lower, and locally are interrupted by hard, 
j’ellow, muddy clay, which had recently been under water, in part as level as a 
floor, in part furrowed by brooks and rivulets ; and sometimes the surface was schor- 
like, slightly moist or cracked. Occasionally, though it was not very often, we 

would pass a little patch of yellow grass, the blades few and far between. The 

unusual feature about this gypsum formation was however that it was in places 
quite full of the white shells of the same little molluscs that we had also observed 
beside the Naktsong-tso. Here however they were extraordinarily common, some- 
times as thick as in the Desert of Lop. Farther on the ground consisted of fine, 
dry powderj' dust, with a thin scattering of small gravel, though only on the sur- 
face, where it lay as if swimming in water. One or two decimeters below the sur- 



Fig. 146. 


face there was no gravel; nevertheless what lay on the top was sufficient to impart 
a darker grey tint to the ground. The kulan paths and the tracks of single kulans, 
like the trail of our caravan, showed up therefore as lighter-coloured lines and dots 
against the darker background, for the gravel was there covered over with the 
disturbed dust. The frozen pools in the middle of the depression still continued to 
resemble a winding river-bed as we followed them towards the north-west. The 
Tibetans declared, that they were neither springs nor river, nor lake, but a hmia, 
or what the Mongols call a namaga, or »open pool». These accumulations of water 
do of course originate from springs, which gush out in the lowest trough of the 
depression and collect in those parts of the former lake that are deepest. The 
water was perfectly fresh, nothw ithstanding that it lay over barren ground in a self- 
contained drainage-area, the ice was thick. The largest sheets of water were 
situated at the point in our route where we changed our direction from north-west 
to west. The pool was however only a couple of hundred meters long and barely 
100 m. broad. The ice that covered it was the purest and most beautiful blue 
imaginable, nor is that in any way surprising, seeing that the water is perfectly 
still and limpid, the immediate surroundings a vivid white, and the sky as re- 
flected on the ice a turquoise blue. Generally these long, narrow accumulations 
of water are framed about with fairly steep terraces, like the scarped terraces of a 
river-bed. The last pool too, which had not the slightest indication of a marsh 
round it, possessed fresh water. From this we may conclude, that this water is at 
times in motion. Farther east, at Camp CXXXII, it emerges into the light of day 
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and then trickles slowly westwards towards the big basin, which no doubt possesses 
an underground emissary. Thus the water is renewed with extreme slowness, though 
still fast enough not to acquire even so much as the slightest flavour of salt. 

After that we left all the gypsum expanse to the south, travelling across hard 
gravelly saj, which slopes down gradually from the foot of the moderately high, 
rocky range, that ran quite close to us on the north. The opposite range on the 
south is bigger, and was then streaked with snow. The lake was once narrow, of 
the same type as the Luma-ring-tso. On its northern side it has only a single 
strand-terrace, two or three meters above the lowest part of the depression, distinctly 
though not sharply outlined, and with a gentle fall. It looks as if it were so long 
since the lake dried up that all its older, higher strand-terraces have been planed 
away. But that is so in appearance only; as we shall soon see, there exists another 
explanation of the absence of strand-terraces here. Although this lake may be said 
to be akin to the Luma-ring-tso and the Tsolla-ring-tso, it has reached a more 
advanced stage of desiccation than they have. In their case portions of the former 
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lake still survive, their area varying according to the season ; but in this new 

depression there is no part of the old lake left, for the pools which we observed 

are fed continuously by springs. In order to understand why no strand-terraces 
have been able to form around this old lake above a certain height, we have only 
to call to mind two or three hypsometrical data, which, although not per se abso- 
lutel} trustw orthy, are nevertheless in agreement with the conclusions suggested by a 
study of the conformation of the ground, that is to say of the eroded watercourses. 
We found that the old lake depression lies at an altitude of 4,573 m.; Camp 
CXXXIII, farther on in the same latitudinal valley, had an altitude of 4.597 m. ; 
and a spot quite close to Camp CXXXIV an altitude of 4,549 m.; though after 
that the surface slopes steadily down to the Tso-ngombo. Thus Camp CXXXIII 
will have stood very nearly on a swelling that serves as a water-divide in the lati- 
tudinal valley, but the divide rises so little above the existing level of the lake that 

any idea of the existence of old strand-terraces is absolutely precluded. In other 

words the depression belongs now to quite a different category of lake depression 
from, say, the Lakor-tso. That is to say it cannot have been deep; it was a lake 
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drained by an emissary. It sent out a river, which flowed down to the Tso-ngombo 
and the Panggong-tso, and, as we shall see later on, won an outlet to the Indian 
Ocean. As a consequence of the diminished precipitation the Panggong-tso has 
been cut off from the Indus system and the same cause has severed the connection 




Fig. 148. GYPSUM ELEVATIONS. 


between this new lake and the Panggong-tso. The clearest proof that this was a 
freshwater lake is the mollusc shells. The remains of vegetation preserved in the 
dried ridges suggest that Algae and seaweed also existed in this lake. These little 
ndges or ribbings (upper ill. of fig. 147) form meandering black lines on the white 
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ground, sometimes at a considerable distance apart, sometimes with intervals of only 
one or two meters. They evidently indicate old beach-lines of the disappearing lake. 
In some places a species of strand-terrace can also be observed, pointing to the same 
conclusion as the beach-lines, but indicating a more permanent stage in the lake’s 
shrinkage. The gypsum deposit at the bottom of the lake is almost entirely exposed, 
and is not overlain by any other deposits or by any material washed down off the 
adjacent mountains. It such material is at times carried down by the rivers after rain, 
it does not at all events remain; but during the next ensuing dry season it is 
blown away again, and in this way the gypsum deposit always remains exposed. 



Fig. 149. GYPSU.M ELEVATIONS. 


The bedding of the gypsum is exceptionally distinct, though not always 
horizontal. The irregular slope can be especially studied in the small free-standing 
tabular elevations; as a rule the departure from horizontality is very slight, but 
sometimes it amounts to 10° to 20°, and the inclination is now in one direction, 
now in another. This is of course wholly a secondary phenomenon; it has been 
produced either by a slip of the next underlying bed, a space having been hollowed 
out underneath by the excavating agency of water, or by erosion at the base of 
the particular local elevation. The sides of these free-standing elevations afford an 
excellent opportunity for observing how the different beds of gypsum vary in hard- 
ness. Some form indentations or notches, others projecting ledges. Owing to the 
regularity of their shape and their inflexible parallelism they frequently give the 
impression almost of having been modelled by human hands. Generally several of 
these tabular elevations stand in a group together, being separated by furrows or 
passage-ways more or less broad. Originally this mass of gypsum, which has in 
the course of time become deposited on the bottom of the lake, was perfectly 
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horizontal;* but since it has been exposed to wind and weather it has fallen an easy 
prey to their machinations. A slight irregularity at one point has given rise to a 
grooving, and down this a rainwater torrent has made its way in the rainy season, 
while during the dry season the gully has been excavated deeper and deeper by 
the wind. The reason that they have not been cut down to a greater depth 
than what they now possess — they are seldom more than two meters deep — is of 
course this, that the surface of the tabular elevations and platforms themselves are in 
their turn exposed to the filing and planing actions of the wind. One difference is 
noticeable between the gypsum formations in the lake depression and those which 
we studied on the shores of the Lakor-tso. In the case of the latter they are softer 
and more rounded, but here harder and mostly with vertical sides. A strange, an 
extraordinary landscape, — deathly white, flashing in the sunshine! It is however the 
same phenomenon as that which we encountered in the Desert of Lop, the principal 
difference being the diversity of the material. 



Fig. 150. THE MOUTH OF THE GORGE SE OF CAMP CXXXIII. 


Next we travelled for a space on hard saj, then crossed over an expanse of 
level sedimentary clay, and then once more entered a gj'psum region, its elevations 
rising on both sides of us. At last how'ever the old lake bottom came to an end, 
tapering aw^ay to a point in the west, close to the foot of the southern mountains. 
Beyond that the ground became hard, with a thin sprinkling of fine gravel, and some 
grass and scrub, though these latter but sparingly. Close to the western margin of 
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the lake-basin we became aware of a slight rise; that it w^as a rise was only evident 
from the dry watercourses converging into a depression. But shortly after that 
the surface appeared to be perfectly level, without the slightest elevation: not even 
the faintest undulation was observable. The only really noticeable feature was that 
the bottom of the latitudinal valley slopes a little from north to south. Its breadth 
there is about 6 km., and its lowest part is in the south, at the foot of the moun- 
tains; and this is also indicated by the bearings of the western end of the lake. 
The southern range still continued to be energetically developed, though its main 
chain is for the most part hidden by short wild, rugged spurs, the lower flanks of 
which are often studded with minor peaks and rocky protuberances. The only 
glimpses we caught of the main chain were through the outlets of the transverse 
glens. In those outlets there are, as before, wide-spread gravelly screes; the upper 
parts of the glens are steep, narrow, and not easily approachable. The range on 
the north is of moderate dimensions; its spurs are longer and flatter. One or two 
of these transverse glens appeared to lead up to relatively easy passes, by which 
one would be able to get over to the next latitudinal valley on the north, which runs 
parallel to the one in which we were, and probably is identical with it. It was 
probably through that latitudinal valley that Deasy travelled in his journey through 
the country of Rundor. Nain Singh’s route lay some distance to the south, but we 
had crossed it only a couple of days before. 

During the latter part of the day’s march it was impossible to tell in which 
direction the surface sloped; except for the inclination towards the south, it was as 
level as a floor. It is possible, that we crossed over the water-divide before we reached 
Camp CXXXIII, for its position could only be determined with the help of a levelling 
tube. Otherwise the threshold must be sought for somewhere between Camp CXXXIII 
and Camp CXXXIV, and not far from the first-named. Strange to say, it would 
be vain to search for traces of eroded watercourses in the neigbourhood of Camp 
CXXXIII: there was not one to be seen on the whole of that level expanse. It was 
not until the following day that we came across any, and then they ran towards 
the west. If the theory which I have thrown out above is correct, one would 
reasonably expect to have found traces of the old emissary that drained the lake; 
but we did not find any. It was only along the base of the southern range that 
we noticed anything at all like it. There we did observe a well-defined terrace or 
escarpment, 4 to 5 m. high, and presenting in profile the appearance shown in the 
annexed cut (fig. 1 5 1 ; also 1 50). The whole of the lower part of the slope looks 
as if it had been shorn away. It is not however continuous, but is sometimes inter- 
rupted by recently formed gravelly screes. Yet even the bigger screes that block the 
outlets of the transverse glens have been cut through in a similar manner, proving 
that the sedimentary matter which has been Avashed down across the scree since 
the shearing took place has not been sufficient to cover over and obliterate the old 
terrace, which was formed at a time when the climate was wetter than it is now. During 
the succeeding day’s march the shearing was even more pronounced. This is, I have 
no doubt, the last trace of the emissary from the lake, which, as a consequence of 
the configuration of the ground, crept close in to the southern base of the range, where 
its erosive activity gave rise to the terrace in question, and at an earlier epoch, when 



256 


A\'ESTWARDS TO LADAK. 


_ there was a copious inflow into the lake, the 
~ erosive energy of its emissary must have been 

Pig jj, especially energetic. And yet the absence of 

a watercourse along the bottom of the valley 
is not surprising, because the rivulets which stream down off the northern mount- 
ains towards the mountains on the south are far too feeble to get as far; in fact, 
they probably disappear shortly after they issue out of their respective transverse glens. 
During the course of time the volume of the lake’s emissary will have grown less 
and less, until at last it was a mere brook that crawled along the base of the terrace, 
and now even the brook has ceased to flow. When that came to pass, the lake 
was cut off and turned salt. In the intermediate transitional stage the lake would 
oscillate and vary in level from year to year and from season to season. Now it 
has entirely disappeared, with the exception of the basins at the springs, and these 
probably expand in area during the rainy season. Here we have an instance of the 
way in which the plateau-land of Tibet becomes broken up into a continuously 
increasing number of self-contained drainage-basins in consequence of the progressive 
desiccation of the climate. On the whole these parts of western Tibet preserve the 
same accentuated characteristics as those parts of it which we had been travelling 
through all the way from Naktsong-tso. Its character is best and simplest defined by 
saying, that it is a stupendous plateau-land, upon which mountain-ranges exhibiting 
wild craggy outlines have been piled up; these run towards N. 50° to N. 60° W. and 
are separated one from the other by latitudinal valleys more or less broad. From the 
route that we travelled there would have been no difficulty in making our way towards 
the north, for the ranges on that side are often broken and possess many convenient 
passes. But it would be a much more difficult business to penetrate southwards from 
the same line of march, because the mountains in that direction are higher. Hence we 
may still continue to speak appropriately of the immense swelling which divides Central 
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Tibet from the peripheral regions of the Tsangpo and the Indus, which drain to the 
ocean. The latitudinal valleys are choked with detritus; their floors are in general 
level, but all the same the)’ are broken up each into a series of self-contained 
drainage-basins, the greater number of which are at the pre.sent time dry, though 
formerly they contained lakes. Only in a few of them are there fragmentary relics 
of a lake still remaining. This holds good however only of the particular zone of 
Western Tibet that I traversed. In the next zone to the north the circumstances 
are different, as appears from Deasy’s journey. In the belt of country that he travelled 
through he found an abundance of lakes; though towards the south of the region 
that he explored he found also a great number of dried up lake depressions, that is 
to say in that part of it which approaches nearest to the region that I explored. 
I propose to return to this interesting phenomenon in another connection. The 
orographical arrangement thus outlined, which occurs indeed with unalterable persis- 
tency throughout the whole of I'ibet, renders a journey such as that which I took 
not only very monotonous but also less fruitful in geological results. But, as I have 
already said, the condition of m)' caravan made it necessary for me to reach Ladak 
by the shortest possible route. 



F'g- 153 - 

The part of the southern range which overhung Camp C XXXIII rises in some- 
what majestic masses of rock, slashed with deep, narrow ravines and transverse glens, 
short and steep, and its crest was capped with snow. In one of these glens we 
discovered a frozen spring. The grazing was better than it had been for a long 
time, a good deal scattered it is true, but still .sufficient. Some hard, dry thorny 
scrub yielded fuel. Thus we were fairly well situated. So far as we were able to 
judge from the distance, the strata in the northern range appeared to dip towards 
the north, and those of the southern range towards the south. Hence it was an 
anticlinal valley we were in. 

On the 23rd November we made a short march towards the west, but it was 
so far forth interesting in that I now secured unambiguous evidence of the fact that 
the last lake depression did once possess an emissary towards the west, as indeed 
I had su.spected from the presence of freshwater molluscs in its basin. The weather 
was moreover favourable, the wind of little account, the .sky clouded over in the 
morning, but afterwards bright. 

W e kept along the base of the southern mountains, which still retained their 
rugged features, and the transverse glens still continued to terminate in triangular 
gravelly screes. Through a gap in the northern range we perceived to the N. 30° 
E. an immense, flat, dome-shaped snowy mass. As we proceeded the terraced 
shearing along the foot of the southern range became more and more emphatic. 
It was the former bank of the lake’s emissary; but there is no terrace on its right, 
that is to the north. The slope there is perfectly level, as may be seen from the profile 
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in fig- 153- The channels made by recently flowing water in the bottom of this 
river-bed are disproportionately small in relation to the dimensions of the bed itself. 
The aqueous force which shaped the left-hand terrace has disappeared, and it is only 
transient brooks which now seek their way down it. The greater part of the bottom is 
covered with coarse sand, dark in colour, and swept up into low ridges, or rudimentary 
dunes. In the preceding desiccated lake we also saw something of the same kind. 

In the north-west, at the foot of 
the northern range, we perceived three 
black tents. Doubling a prominent 
headland of the southern range, we 
found ourselves in the throat of a con- 
siderable latitudinal valley, extending 
towards the S. 62° E., and thus clearly 
parallel with the valley which we had 
travelled along during the last few days. 
The new valley was of moderate breadth 
and at its distant end we could make 
out the faint outline of fresh mountain- 
ranges. In its lower part it 
grazing, bushes, and ice-sheets. These 
last were formed by a river that rises 
in this valley itself; our Tibetans called 
it the Tsanger-schar. For some days to 
come we were to follow it down to the 
Tso-ngombo. It flows through marshes 
and swampy ground, which were then 
frozen so hard that they actually bore 
our camels. The grazing was unusually 
good. The altitude of Camp CXXXIV 
was 4587 m., thus only a couple of 
meters higher than the bottom of the old lake. But this is to some extent 
misleading, because shortly after being between 40 and 50 m. lower than the camp 
we proceeded a little way up a glen-opening. South-west of us was a rather 
imposing section of the new range on the south, that is the range which rises on 
the we.st bank of the Tsanger-schar. In this locality were several nomad encamp- 
ments, and in one or two places we observed flocks of sheep. It was here that 
we were joined by a fresh relay of guards, who were to conduct us farther to- 
wards the frontier of Ladak. 

I'he town of Rudok was reported to lie three days’ journey to the south- 
west, and except that they would be long days’ marches, the statement is in accord 
with fact. On Nain Singh’s map we see only the lowest part of the Tsanger- 
schar, together with its embouchure in the Tso-ngombo. But he makes the 
river come from the north-east, and along its course he has entered a »Road 
to Kiria and Khotan»; this may indeed be the case, but if so, it is a road that 
is seldom used. 




Fig. 154. ENTRANCE TO A VALLEY IN NORTHERN 
TIBET. 


1 


t 

] 

I 



Fig- 155. LOOKING N 63’ W FROM CAMP CXXXIV. 


DESCENDING FROM THE HIGH PLATEAU. 


259 


November 25th. In the afternoon the wind blew hard from the west, completely 
numbing us. The river kept pretty close to the foot of the mountains on the south, 
leaving however between them a belt of marshy ground overgrown with scrub and 
grass; in summer this tract will certainly be converted into an impassable quagmire. 
At this part the river winds very abruptly, a proof of the gentleness of its fall towards 
the west. The southern range rises in fairly low, but precipitous crags. Along their 
base gush out a whole series of open springs, which one after the other run into 
the Tsanger-schar, or Sangar-schar as some of our Tibetans pronounced it. At inter- 
vals these rivulets form little basins; in which the usual crustaceans were living, as 
also molluscs like those in the dead lake, except that these were still alive. Algae too 



Fig. 156. LOOKING N 50” E ERO.M CAMP CXXXV. 

were observed. Fish were especiall}- abundant in the principal stream; in fact upon 
them we for the most part lived during the whole of the time we travelled beside 
it, and later whilst travelling alongside the Tso-ngombo. The fish frequent by pre- 
ference the deep and open parts, more especially the pools formed at the confluences 
of the bigger spring-fed rivulets, where the water was relatively warm. One of 
these rivulets was particularly big, and wore a peculiar appearance, in that a strong 
stream gushed up out of a depression in the level ground, only a couple of meters 
from the foot of the mountains. Wild-duck also were present. Already we began 
to note indications that we were approaching what, in comparison with the niggardly, 
uninhabited, and barren high plateau we had so long been tramping across, might 
be called a favourable and hospitable country. The ground also slopes down slowly 
and gradually, a great help to a caravan so exhausted as ours was. Meanwhile, in 
consequence of this plentiful inflow of rivulets, the Tsanger-schar gradually increased 
in dimensions. Our Tibetans declared that it has its source not very far above Camp 
CXXXIV, in a part of its lower latitudinal valley in which similar springs are more 
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than commonly numerous. And it is indeed probable that in winter, the season it was 
then, the river is fed by spring-water only, whereas in the rainy season it will swell 
to a more than usually important stream. 

Soon the river leaves the foot of the southern mountains and crosses the bottom 
of the valley to the mountains on the north, and we kept faithfully to its left bank. 
But before the relatively warm spring-water had got very far it became so far 
cooled that the ice-sheets which lined it at the side increased in breadth, until finally 
the stream, and it was very broad, was frozen right across from one side to the 
other. In some places the recently arrived spring-water could be seen spreading out 
over the ice-sheets, and was itself sometimes frozen. In this way the ice increased 
in both thickness and extent; and the process goes on, I have no doubt, all the 
winter through, until at last the bottom of the valley becomes literally choked with 
ice, though there will always certainly be occasional open emissaries by means of 
which the spring-water flows on farther. 



^’8' 157- LOOKING SE FROM CAMP CXXXV. 


The range on the south is dominated by several peaks; one of these, a double 
peak IVB 1^4, V as pretty close to us, and bore a sprinkling of snow. On the nearer 
side of the range rises a smaller detached part of the range, that is to say a free- 
standing ridge. Several similar foot-hills line the base of the northern range, and 
between them the glens debouch upon our latitudinal valley. At Camp CXXXV 
thorny bushes were growing, but the grazing was wretched; perhaps this was because 
the ice spreads out every year over the bottom of the valley. The absolute altitude 
reached 4485 m., or too m. lower than the preceding camp. We had now therefore 
left the highest part of the Tibetan plateau behind us, and were to descend gradually, 
but steadily, towards the west. This district is called Sumdel. 

November 26th. In proportion as we advanced westwards the wind seemed 
to be changing. This day there actually came gentle puffs from the east, and 
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as the sky remained clear, we felt it at times almost warm, at all events in com- 
parison with the bitter cold which we had experienced on the high plateau, hloreover 
the day brought with it a welcome change of scene — a picturesque country, 
favourably sloping ground, and a cheery, prattling stream. Our direction was west- 
south-west, and the distance we covered was nearly 20 kilometers. 

We kept to the left bank of the river. The southern range was now fairly 
imposing, and distinguished by wild and picturesque crags. At the outlets of the 
short, steep transverse glens were gravelly screes of the usual character, one or two 
of which we crossed over. They are seamed by a number of watercourses, often rather 
deeply incised. These screes consist of moderately coarse gravel, all the finer material 
having been washed away out of it. One of them forms a regular rounded 
bluff, and forces the river to make a bend to the north. From the top of it we 
descended pretty steeply to the outlet of a fresh transverse glen, which is in so far 
different from its neighbours that it forms a hollow between deeply undermined ero- 
sion terraces. Below this point came, in a little expansion, an almost level flat, covered 
with grass which had not been touched. In the middle of it was a pool, surrounded 
by a marsh, and the ground was rough, there being a number of small mounds with 
scrub growing on them. This ground is overflowed by the river in the wet season; 
and the pools which I have mentioned, then hard frozen, were the last surviving 
relics of such an inundation. Here again the gentleness of the fall is witnessed to by 
the sharp bends that the river makes. On the north side of the valley, between the 
river and the main range, rises a small mountain butte. Just below the marsh two 
larger transverse glens emerge, uniting just as they issue from the mountains. 

The valley continued to contract; in fact below the marsh it might fairly 
be described as narrow. At the same time the slope grew steeper. The river, which 
had hitherto been divided into several arms, now gathered itself into one channel, and 
its windings became very insignificant; for long distances the course was almost per- 
fectly straight, the water rippled along in a lively fashion, and the fringes of ice 
continued to grow narrower. Occasionally, where the fall again became gentler, the 
river was for some distance entirel)' covered with ice. Fish abounded in it every- 
where, and wild-duck occurred every now and again. The transverse glens in the 
southern mountains became increasingly wilder and more inaccessible. Their outlet 
frequently resembles a dark gateway flanked by vertical walls of rock. It was only 
through these occasional breaches that we obtained glimpses of the main chain, 
slightly sprinkled with snow. Its peaks are jagged and capricious in outline. In its 
narrowest parts the bottom of the valley was entirely filled with sheets of ice, pure 
and bright, and sparkling like silver in the sunshine. The river was at this part 
divided into several open branches, boiling amongst the ice-sheets. On a patch of 
free soil between two of these branches some bushes were growing. 

Shortly after this our valle}' was joined by an exceptionally big side-glen coming 
from the south-west and offering a free view of the main range in that direction. 
It terminates in an especially big gravelly scree, furrowed by several large rainwater 
channels. In its lower part it is joined by smaller glens, with bushes growing in 
their sheltered outlets. From that point the principal valley runs towards the west- 
north-west. and kept it that direction all the way to our next camp. 
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At a Spot above the belt of ice, Avhere the river was frozen deeply, we had 
already crossed over it, and were now travelling along the gravelly scree on its 
right or northern bank, the edge of which, having been washed away by the stream, 
forms a vertical escarpment or terrace, frequently pierced however by deep fissures. 
The river is then for a space for the most part open and winds through water- 
logged ground. On the south side of the glen stands a big bluff. Thereupon the 
river becomes lost in a broad expansion resembling a glacier lake, which fills prac- 
tically the whole of the bottom of the valley except for a narrow strip on the north 
side, the only ground free of ice to travel on. The northern range is wild and 
craggy, and sometimes it was as much as ever we could do to get round its out- 
jutting promontories without coming into contact with the ice. The slope there 
was quite insignificant. A little higher up in the valley we had passed a similar 
level expansion, its bottom being covered with clay, without any ice. Into it the 
water sometimes gathers, and it now looks like a little filled-up lake. At the western 
end of the glacier lake the river issues again in a collected channel. The banks are 



Fig. 158. 


there so low that they w'ere almost nu iiivenu with the surface of the stream, and 
w'ould certainly be overflowed when the latter reached a higher level. Bushes were 
growing beside the river at that place. The absolute altitude was 4407 ni. (Camp. 
CXAXVI), or a descent of barely 80 m. from the preceding camp. On the north 
an especially big glen opens out, being composed of two subsidiary glens which 
unite higher up. Its great gravelly scree, with its furrow'ing watercourses, reaches 
all the way down to the river at Camp CXXXVl, and it is on the edge of this 
scree that bushes grow', whereas grass is conspicuous by its absence. The river 
at this part w'as not more than 50 to 60 cm. deep, its water bright and beautiful, 
and it rippled along without breaking into cascades, and emerged from underneath 
the extreme point of the ice-sheet. The latter was crackling and snapping all night 
long. Its edges were as a rule slightly turned up, and in some places it was crossed 
by ridges, in the way show'n on the accompanying illustration (fig. 158). 

Even in this short stage it was possible to observe a distinct change in the 
character of the scenery. True, wa had on many occasions previously made our 
way through narrow glens between vast mountain-ranges, but those glens had for 
the rnost part maintained themselves at a uniform level of altitude and consisted of 
a series of self-contained drainage-basins. Here on the contrary, we had reached a 
region in which the slope is constant, a narrow valley in which erosion has an 
opportunity to develop its energy more actively. In the preceding glens the products 
of denudation have been washed down by the temporary streams to their low^est parts. 
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and there they remain, helping to fill up the inequalities of the surface. In 
the valley of the Tsanger-schar erosion is not only excavating its bed increasingly 
deeper, but the solid material which is washed down from the sides into the bottom 
is also being gradually carried off as w’ell. The landscape as a whole is distinguished 
by bolder relief, a relief more accentuated on the vertical scale. In a word, the 
superficial forms are more peripheral, whereas hitherto they had been predominantly 
central and plateau-like. Anyway we had now reached the transitional region 
between these two types of landscape. In point of fact however we may safely 



Fig. 159. .THE TSANGtR-SCHAR NEAR CAMP CXXXVI. 


say that ever since we started from the vicinity of Camp CXXXllI we had entered 
a peripheral region. We shall discover later on that this part of Western Tibet, 
that is to say the entire region of the Tsanger-schar, did formerly as a fact possess 
an outlet to the sea, and thus really was peripheral, although through the operation 
of climatic laws it is now cut off from it and converted into a central, self-contained 
drainage-region. But it was not until we had got past the Panggong-tso that we 
reached an actual peripheral region, a region in which the vertical relief is much 
more strikingly developed than it is in the basin of the Tsanger-schar. 

The rock which we encountered was the same as that hitherto met with; at 
our camp it dipped 51° towards the N. 12° W. 



CHAPTER XVIIL 


THE TSO-NGOMBO LAKES. 


On November 27th we continued our journey down the valley towards the 
S. 64° W., but only covered 12 km. After the everlasting sameness of the high 
plateaus we found the Tsanger-schar a very welcome change and were in no hurry 
to get away from it. In the morning the wind blew quite freshly from the easf, 
the first time for three months that we had started with the wind at our backs. In 
point of fact it seemed to be only the cool night breeze blowing down the valley, 
for it soon began to die gradually away, and by 9 o’clock it had quite ceased. It 
was followed by breezes from the south and finally from the south-west, blowing 
irregularly and in gusts. 



Fig. 160. VERTICAI, SECTION IN THE UPPER PART OF THE TSANGER-SCHAR. 


On our right we passed the big side-glen; one of its branches, opening up 
towards the east, presented a perspective of the di.stant mountains. For a consider- 
able distance we marched along the fringe of the flat gravelly scree belonging to 
this glen; next the river it consisted of coarse gravel, forming an almost level ex- 
panse. Curiously enough, just at this spot there was, growing alongside the stream, 
a belt of balghun bushes bigger than any we had hitherto seen, their stems being 
as thick as those of small trees. One would think that here, on a delta of sedi- 
ment and gravel, they would be less protected than in places where no glen debouches. 
These are however the only vegetation that exists; except for them the ground is 
barren, the gravel showing grey and bare amongst the bushes. All the way the 
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gravelly scree was so thickly seamed with deep gullies and water-channels, that, it 
was evident, the Tsanger-schar receives every year an appreciable influx of water from 
this side-glen. The scree drives the river over close to the foot of the southern 
range, so that the screes of gravel, which on that side break out of the transverse 
glens, have been abruptly shorn off and present high v^ertical escarpments, d he 
level expanses which sometimes show themselves on this left side of the stream are 
therefore very small, but nevertheless produce bush vegetation. The mountain-range 
in that same quarter is steep and massive, its spurs short and craggy; the main 
chain was seldom visible, though it grows gradually lower towards the west, and 
finally is quite free from snow. The gravel screes that bulge out between the spurs 
are much shorter and steeper than those on the north side of the valley. 



Fig. 16 1 . LOOKING downwards FROM CA.MP CXXXVII. 


In the vicinity of Camp CXXXVI the valley was fairly broad, but after that 
it contracts. We kept to the northern bank of the river, having close on our right 
the steep, shorn edge of the gravelly scree, often a vertical wall as much as 10 m. 
high. In the face of the escarpment the various layers of gravel-and-.shingle, sand, 
and fluvial mud were very distinct. One of these screes is especially big, being 
common to several transverse glens which converge upon it from different directions. 
Here again extensive sheets of ice had formed, obscuring the river, and below them 
the stream was divided into two or more arms. The volume may have amounted 
to about 4 cub.m. Occasionally in the deep places the velocity was only slight; 
it was these dark eddies that the fish preferred. Wild-duck occurred in several 
places, and we saw wild sheep and hares. During the last part of the stage the 
river was quite free from ice, not even the banks being fringed. In places the sur- 
face consisted of powdery dust, and on the right or northern bank a path was 
distinctly visible, being trodden one and sometimes two feet deep into the soft sur- 
face, while the grass beside the track was eaten off dowm to the roots. The bushes 
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Still continued, although interrupted for short distances. The path leads to the temple 
village of Noh. The sheep caravans to and from Ladak are said to use this path 
from time to time in the summer. 

On the right issues a spring-fed rivulet yielding a fair amount of water. We 
pitched Camp CXXXVII at the base of a big gravel-and-shingle terrace, forming 
the edge of one of the usual gravelly screes. The boldness of the relief rendered 
the scenery attractive. The altitude amounted to 4322 m., or only a few meters 
higher than the Tso-ngombo and the Panggong-tso. Near our camp the rock con- 
sisted of dense, dark limestone, its dip being very distinct at 57° towards the S. 35° E. 



162. APPROACHING NOH. 


On 28th November we continued our march down the valley, still keeping to 
the right bank of the Tsanger-schar. The surface generally consisted now of yellow 
clay and dust, fluvial mud which settled when the river was at a higher level, and 
broad reaches of the valley were inundated and in part also converted into marsh. 
The balghun bushes still continued to appear, although more scantily. The valley 
itself was all the time narrow, though somewhat broader than hitherto, owing to the 
range on the north having receded. The space between the foot of the range and 
the river is filled with gravelly screes, all showing persistently the same steep, shorn 
edge, frequently gapped by gullies and watercourses, which looked like dark, narrow 
gateways. Here again the river creeps close in to the foot of the southern mount- 
ains. The water that came from a spring on the right side of the valley had a 
temperature of + 4.5°. On the south is the outlet of a larger glen, which higher 
up appeared to run to some extent parallel with our valley. Beyond that rises the 
great precipitous bluff, at the western foot of which the village of Noh is situated. 
The river hugs closely the northern foot of the precipice. On the right bank of 
the river comes a relatively wide flat, plentifully overgrown with bushes, some of 
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them of great size and with thick stems. According to our Tibetans, the privilege 
of using this scrub is reserved for the adjacent temple village, and we saw stacks 
of it piled up to dry on the roofs of several houses in Noh. 



Fig. 163. VIEWS OF THE VILL.AGE OF NOH. 


Both valley and river wheel at right angles round the big bluff just spoken 
of and then run south, debouching upon an unusually open country, namely the flat 
depression in which the lakes of Tso-ngombo are situated. The last transverse glens 
of the northern range join the valley just at the elbow, and the last spurs and 
gravelly screes of the same range approach the bank of the river so closely that 
there was barely room for the camels to get past. At one point we crossed over 
an offshoot of the gravel-and-shingle terrace, the foot of which is washed by the 
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river, but the river was too deep for the camels. On the left bank of the river, 
and between it and the big bluff, stands the village of Noh, called also Odschong, 
the first permanently inhabited place, as it was also the last, that we encountered 
in Tibet. A little distance from the village stand the temple buildings, red and white, 
with bulbiform cupolas and flags fluttering from high poles. The same colour 
distinguishes also the square houses, which are clustered together in a clump, and 
are likewise adorned with flags. At the special request of the inhabitants I abstained 
from visiting the interior of their village, and contented myself with taking some 
photographs, and sending into it one of the Buriat Cossacks and our Lama. They 
reported that the interior of the houses was horribly dirty; felt carpets were spread 



Fig. 164. VIEW OF THE VILLAGE OF NOH. 


on the floor and there was a hole in the roof for the smoke to escape by. The 
countr)' around is perfectly barren, and the village wears an air of loneliness and 
desolation. The last bushes grew in a thicket on the right bank, close down to 
the water-line. Just below the village the river is spanned b)' a simple bridge, namely 
two or three willow trees flung across from piers of stone. That is to say, it was 
of the usual Asiatic character, and looked anything but safe. The trees had, it was 
evident, been fetched from a pretty considerable distance. Immediately below the 
bridge the river makes a sharp bend towards the west-north-west. Its water was 
perfectly transparent and of a gloriously dark green colour. For a short distance 
the river wms divided into several arms, but these soon became concentrated into 
one, a very sinuous channel, winding between deep-cut erosion-terraces, the one on 
the left being especially developed. We kept to the right bank, where there was 
a small secondar>^ ridge, with springs gushing out at its foot; the water of one of 
these had a temperature of + 15.9^^. Below some of these springs little pools had 
formed; they contained Algm and were then frozen over. From the point where 
we first struck the Tsanger-schar, and all the way down to the present spot, the 
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river had continually increased in volume owing to the many spring fed rivulets that 
run down to meet it, so that the statement of the Tibetans, that the water it then 
contained came from perpetual springs, would appear to be correct. 

Two years later Captain C. G. Rawling travelled down beside the same river. 
He calls its upper part Kheo Lungma; but the name of Shankar Shah, which he 
gives to his Camp 81, clearly corresponds to my^ Tsanger-schar or Tsangar-schar. 
He also touched Noh, and then travelled as I did north-westwards along the northern 
shore of the Tso-ngombo. 



Fig. 165. LOOKING N 72 W FROM THE PASS OF NOVEMBER 28. 


A minor side-glen i.ssuing from the north compelled us to make a detour to the 
north in order to get round several pools formed by springs and the marshy ground 
which they give rise to. Although the general slope of the strata was towards the 
north, that locality abounded in springs. South of the river .stretches an extensive plain, 
with hard, barren, gravelly soil, and at a considerable distance in the same direc- 
tion there were what appeared to be several parallel mountain-chains. All we could 
see of them were their mere outlines, so that we were unable to form any clear 
idea of how they are arranged. The middle of the plain that stretches north from 
these mountains is occupied by the eastern part of the lake of Tso-ngombo, though 
it was screened from us by hills. In the .south and south-south-west were some 
conspicuous pyramidal snowy peaks. At length we turned away from the river, which 
flowed on towards the south-west past the southern extremity of a little offshoot of 
the hills. The current was moving slowly and silently, so that for this reason, as 
also because of its depth, the river .seemed greater than it really is; all the same 
the volume did not, I suppose, exceed 4 to 5 cubic meters in the second. 

After passing on the right bank of the river, that is to the south-west, a 
solitary tent, we began to climb, westwards and north-westwards, slowly up the 
gravehand-shingle hills that constitute the last offshoots of the big mountains rising 
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immediately to the north. The numerous eroded watercourses, by which these gently 
rounded hills are seamed, made a convenient path by which to ascend to a little 
pass garnished with a stone obo and flag-staffs. It was from that spot that we ob- 
tained our first impressive general view of the Tso-ngombo, with its islands, bays, 
and the steeply sloping mountains that ring it round, the whole forming a remark- 
ably attractive picture and at the same time presenting an agreeable change in the 
character of the scenery. Nevertheless from that point of view we were not able 
to gain a completely satisfactory idea of how the outlines of this eastern lake-basin 
run, and consequently I am unable to offer any fresh data beyond those already 
known from the maps of English travellers. 
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Fig. l66. LOOKING S 19° W FROM THE PASS OF NOVEMBER 28TH. 

The following features stand out however with especial distinctness. From 
the southern shore there juts out a peninsula, the eastern extremity of which bore 
S. 22° W., while its narrow isthmus or connecting neck of land bore S. 41° W. 
Beyond the peninsula there appeared however to be nothing except a bay of little 
real consequence. To the S. 19° W. we saw a number of flat mud islands, stretching 
from east to west. Although from our then point of vantage we were unable to 
see the embouchure of the Tsanger-schar, it is fair to assume that these mud islands 
were formed by that river, the sedimentary matter being brought down at the season 
when the stream swells and when its volume must be really very considerable. In 
the S. 88° W., on the southern shore, rose the culminating summit of a minor butte; 
the eastern extremity of the same short range appeared in the S. 70° W. 

Opposite our outlook the lake appeared to be 3', 2 km. across, but towards 
the N. 70° W. it contracted a good deal. In that quarter was a little island in the 
middle of the lake, the western half of which consisted of a small rocky bluff, with 
a stretch of level ground at its eastern foot, that is on the side sheltered from the 
west wind; on this bushes were growing fairly plentifully. The lake appeared to 
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extend a good long way towards the east or east-south-east, although it was for the 
most part screened by hills. 

Along the northern shore runs a broader strip of strand, and behind it the 
gravel-and-shingle hills rise precipitously. This strip is sandy and grassed over, and 
there the sheep caravans from Ladak are wont to halt beside a couple of elongated 
marginal lagoons. Immediately at the back of these hills, which are verj^ sharply 
defined next the flat strand, come steep foot-hills, and beyond them again the great 
rugged masses of rock. 



Fig. 167. M.\RCHING DOWN TO THE TSO-NGOMBO. 


We pitched Camp CXXXVIII near the western end of this flat strip of shore, 
choosing the point that would give us easiest access to the fuel on the island. A 
beach-line, running at about i m. above the then existing level, appeared to indi- 
cate that the lake will sometimes rise higher than it was at that time (winter); though 
it may also be the result of the continuous shrinkage of the lake, or may be quite 
simply caused by the beat of the waves. The only place in which the lake was not 
frozen over was where the river empties into it, and in the vicinity of the island there 
were a couple of open »lanes» through the ice. Everywhere else the entire extent 
of the lake was sheeted with ice. Yet it was only in the narrower parts, for instance 
the sound between the island and the shore, that the ice was strong enough to bear; 
farther out it thinned away to a mere film. Between the shore near our camp 
and the eastern extremity of the island we obtained the following soundings — 
1.65, 4.45, 5.23, 6.35, 3.60, and 1.36 m., the lake there being thus rather shallow. 
In all probability there are greater depths in the middle; although, to judge from 
the harness of its shores, the whole of this eastern part is fairly shallow. The 
lake, like the river, swarmed with fish, and they were especially easy to catch 
around the island, on which some fresh springs issued. The water of two of these 
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had a temperature of 10.7° and 9.8° respectively; it was these that kept the lanes 
open through the ice. Between the island and the shore, the ice in the thinnest 
places was nev'ertheless 12 to 14 cm. thick. It is said to last to the end of 
March and generally to break up pretty quickly. In winter the west wind prevails 
and generally blows hard, often bringing with it copious falls of snow. On 29th 
November, whilst we were resting at this place, the sky became heavily overcast 
at II a.m., the clouds driving furiously east, and an hour later there burst upon us 
a tempest from the west, which whirled up dense clouds of dust and sand. But by 
9 p.m. the sky was almost clear, the clouds having for the most part blown 
away again. 



Fig. 1 68 . THE FLAT STRIP OF SHORE. 


On the 30th November we made an interesting journey beside several of the 
detached basins of the Tso-ngombo. In what follows I use the name Tso-ngombo 
to indicate all the freshwater lakes in contradistinction to the Panggong-tso, the 
large saltwater lake lying farther west. Tso-ngombo was the only name that was 
given to me; on the other hand, I never once heard the special names — Tso Nyak, 
Rum Tso, and Nyak Tso — which are entered on Captain Rawling’s map; these 
names appear again on Sheet 63 A of the large Indian map, the sheet bearing the 
signature of »Captain T. G. Montgomerie, R. E., and .Assistant Surveyors*, its date 
being 1874. 



Fig. 169. VIEW OF THE RIVER-ARM OR CONNECTION BETWEEN TWO BASINS OF THE TSO-NGOMBO. 
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Soon after leaving camp we found that the flat shore narrowed suddenly, the 
grey gravel-and-shingle terraces leaving but a mere fringing strip next the lake. 
At the foot of the terraces there issues a spring, which giv^es rise to a couple of 
small open basins. Springs burst out here along the actual water-line, and an 
occasional »lanes> through the ice betrayed that others gush up in the bottom of the 
lake itself. We were now able to see the western side of the little mountain bluft' ; 
it, as also the southern side, goes steeply down into the water, but on the other 
two sides, the north and east, is the level ground on which the bushes were growing. 
On the north there opens out a not inconsiderable glen, squeezed in between rather 
big mountainous offshoots; it was plain to see that it was made up of several con- 
verging glens. Leaving the island behind us, and with it also the smaller detached 
bluffs on the southern shore we bore away from the lake side and struck in 
between two quite independent ridges. By this the lake had contracted to its 
smallest, and finally it terminates in a quite short river-arm, or rather a sound, which 



Fig. 170. 


connects it with the next lake-basin. We then followed the northern shore of the 
new basin towards the north-west. The sound was quite free from ice, but the new 
basin was frozen over. This is quite insignificant in size, and soon ends in a point. 
Along its southern shore runs a range of moderate elevation, seamed with a number 
of transverse glens; while on its northern shore is a quite small range. Between 
the latter and the water the strand is level and the path distinct. Another river- 
arm proceeds out of the Avestern extremity of this basin, being a continuation of 
the other already mentioned; it is composed partly of the Tsanger-schar and partly 
of water from innumerable springs that issues into the extreme eastern section of the 
Tso-ngombo. This river-arm meanders slightly, but otherwise is inconceivably regular 
in its formation; in fact it resembles an artificially made canal, being about 12 m. 
broad, and with an average of about 3 rn* iit depth. There was a decided current, 
though its velocity was barely more than one or two decimeters. The water was 
as bright as ciy’stal and of various shades of lovely emerald green. Its bottom ap- 
peared to consist entirely of yelloAV sand, occasionally overgrown with Algae ; in point 
of relief however it is very irregular, containing numerous deep pits into which the 
fish were collected. The accompanying illustration (fig. 1 70) gives a view of it both in 
cross-section and in longitudinal section. Two dm. above the then existing level 
was a beach-line, showing that the lake was at that season dropping. There were 
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south, the other from the south-west. At its outlet is a gigantic gravelly scree. 
Over against this glen we, on the other side of the lake, entered a more open lo- 
cality, having to the north-west a dominating peak at the head of a large valley. 




^74* GROTTOES ON THE SHORE OF PANGGONG-TSO 


The river next enters a tiny basin, at that time entirely frozen over, and after 
that a larger basin, bigger than any of those it had hitherto passed throuo-h and 
extending a long distance to the west and north-west. This, the fifth basin’ was 
not frozen but under the crisp breeze its dark green waters were curling in ’white 
foam tipped waves. Its eastern shore, especially where the lake is narrowest was 
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fringed with a belt of ice 10 to 20 m. broad. This evidently owed its origin to the 
fact that during the cold, bright nights a thin sheet of ice would cover the lake, 
and this next day would be broken up by the prevailing wind and driven east, 
where it banked itself up into a solider mass. The cause of the rest of the lake 
not being frozen must be its great depth, though possibly this result may also be 
in part due to its greater e.xposure to the wind, which sweeps with augmented in- 
tensity between the mountains that shut it in on either side. But there could be no 
doubt that it would not be long before this basin also would be frozen over. Hundreds 
of wild-duck w'ere swimming about on the water. 


Except for unimportant bays and 
capes the shore of the lake extends 
towards the north-north-west. The cliffs 
approach quite close to it, and at their 
foot the ground is covered with immense 



Fig. 175- 


screes of stones and gravel, sloping more 


or less steeply to the water’s edge. The.se rendered it difficult to march, especially 
for the camels. In one of these lake-side cliffs we discovered a grotto, w'hich had 
recently been inhabited. Camp CXXXIX was made at Bal, the broad outlet of a glen 
upon which several subsidiary glens converge; this evidently had once been a northern 
bay of the lake. At its head we again perceived the recently mentioned dominating 
peak (T4); to the left of it the route to Niagzu runs up through the mountains. 
At Bal a little brook with bright, unfrozen water entered the lake; it clearly issued 
from springs. Although its volume was not more than ’ 5 cub.m., its eroded water- 
course is of great size and excavated to I daresay the depth of 5 m. and shut in 
by steep, often vertically scarped banks. Close to our camp a second similar glen 
opened out into the first one, but contained no water. There was at that time no 


grass on the plain at Bal, nothing but dry japkak as hard as wood. 

Thus in the course of this day’s march we had followed the river Tsanger- 
schar towards the north-west, tracing it down a big latitudinal valley and through 
five lakes, which might very well be de.scribed as e.xpansions of the river. These 
several e.xpansions or lake-basins may be regarded as lying at preci.sely the same 
level; anyway the velocity in the sounds or river-arms that link them together 

was altogether insignificant, so that the fall towards the west is infinitesimally small. 

The basin farthest east, which is incomparably greater than the others, may be 
looked upon as the true gathering-ba.sin of the lake-system, which receives its supplies 
from o\ er a verj- extensive area, the Tsanger-schar being its principal contributory. 
Out of this lake the water flows slowly towards the north-west, and finally enters 
the Panggong-tso, which lake possesses no outlet, and consequently is salt. In 
spring and summer, after the snows melt, and in the late summer, during the rainy 
season, vast quantities of water flow into the eastern basin, and this sets up a much 
livelier current in the sounds that connect the several basins. It is at this period 

therefore that the beach-lines are made, and it is in these little sounds that they 

are most developed. The fringe of ice along the shores appeared to indicate that 
the smaller lakes had dropped somewhat since the ice formed; for the ice sloped 
down from the outsides towards the middle. Nevertheless reports in the ice-sheets 
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betrayed that displacements were taking place even then, and ridges and cracks showed 
in places near the shores (fig. 175). 

It may be said as a rule that this string of lakes grows increasingly deeper 
towards the west. The eastern basin of the lake lies in a flat, open valley and is 
clearly very shallow; towards the western extremity we found later on that the depth 
amounts to 48 m. This difference is of course caused first of all by the original shape 
of the valley, but is also due to the subsequent progressive filling up with sedimentary 
matter. It is in the eastern lake-basin that the greatest quantity of solid material 
is deposited; consequently it fills up the fastest, and is now therefore the shallowest. 
By the time the water reaches the basin which has Bal on its northern shore 



Fig. 176. A DIFFICULT PLACE ON THE NORTHERN SHORE OF EASTERN TSO-NGOMBO. 

it is clarified and pure after passing through the upper basins. As is evident 
from its colour, the Bal lake is considerably deeper than those above it. All the 
same these lakes receive direct contributories out of the numerous side-gflens, and 
consequently they too are being filled with sediment, though of course at an extremely 
slow rate. For instance, the fourth lake, which is very small, looks as if it would 
soon be completely filled by the river that issues out of the big transverse glen on 
the south. Thus there are two factors contributing to blot out the Tso-ngombo 
and Panggong-tso entirely from the face of the earth — (i) the progressive sedi- 
mentation or filling up of the lake depressions with solid material, and (2) the cli- 
matic changes, caused by the decreasing rainfall, changes which, as we had abundant 
opportunities for observing, are taking place in the lake depressions all over the 
interior of Tibet. Farther on we shall also discover all too evident proofs that these 
lakes in w'estern Tibet are likewise contracting. 

All day it had proved impossible to cross over the water to the opposite 
shore, for the channels were everywhere deep-cut and the ice did not bear. 
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In tlie narrow j^assages, where it ought to have borne best, it was generall)^ weakest 
or else there was an open lane through the ice, caused by the somewhat accele- 
rated current. Yet even these places would, I feel certain, freeze later on in the 
winter. 

At Bal also we were assailed by a furious tempest from the west. The mini- 
mum temperature gradually rose: during the preceding night it was, for example, 
only — if .3. 



Fig. 177. SCREE OF BIG STO.XES. 


December ist. Turning our faces towards the west, we left behind us the 
broad littoral plain of Bal, with its numerous glens, which there find their termina- 
tion after pretty long courses through the mountains; at the same time we of course 
travelled away from the lake-side. To the south-west was a fairly big peak, which 
continued within sight all day. We crossed over three rather deep watercourses, 
pretty certainly arms of a delta, which however only carry water after rain or an 
active melting of the snows. The ground consisted of soft, fine matter, though it 
was hard and lumpy on the surface, being in fact saliferous schor, with dry jap- 
kak roots in it at intervals. A little north of our route the japkak was growing in 
a sharply defined zone. 

Instead of following the shore of the lake we crossed a small, insignificant 
range by means of a convenient pass, and then ascended to a second small thresh- 
old pass by a glen that debouches upon the plain of Bal. From this a somewhat 
steeper declivity led us down into a fairly big glen, coming from the N. 42° W. and 
picking up a number of subsidiary glens from both sides. This glen finally ter- 
minates at a bay on the north side of the lake. On the inner circuit of the bay 
two strand-terraces were distinctly visible, the upper one at about 5 m., the lower 
one at about i f 2 m. Within the former was an expanse of yellow clay, consisting 
of sediment that had been washed down, though it was then perfectly dry (fig. 178). 
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. As the offshoots of the mountains 

now plunged very steeply into the lake, we 

Fig. 178. were compelled to keep close to the water’s 

edge, there being only just room for the 
path on the narrow scree of gravel and small stones which has been formed 
at their base. The gravel was as a rule sharp-edged, and in some places we had 
to prepare the path for the camels, and lead them cautiously one by one. After 
we had in this way advanced a space towards the south, passing on our left, that 
is on the east side of the bay, one or two rocky headlands, the shore-line turned 
abruptly west, and again we had to follow its every indentation and headland; but 
between the mountain offshoots there occurred every now and again short stretches 
of soft level ground. The lake was there narrow, seldom more than two kilometers 
across, and its southern shore was backed by rugged and picturesque mountains of 
some magnitude. The scenery was magnificent; fresh views continued to unfold 

themselves unceasingly towards the west. The 

J A long-drawn-out narrow lake, the Tso-ngombo 

/ proper, or according to the recently mentioned 
" English map the Nyak-tso, is more like a big 
river winding down its valley and fenced in on 
both sides by magnificent, boldly sculptured 
crags, above which conspicuous pyramidal peaks 
soar up at intervals. Here where the lake is 
so narrow, it appeared to possess a relatively 
great depth, though next the shore there was 
a strip of shallow water 2 to 10 m. broad, in 
belts of Algee were growing. 
But beyond that, really the continuation of the 
Fjg_ lyg gravelly scree, the water turned suddenly dark 

green, a sign of an abrupt descent to greater 
depths. Unfortunately owing to the hard west wind I was not able to sound this 
part of the lake. It still continued however to be open, and it was only in the 
more sheltered bays that a narrow ribbon of ice had formed along the shore: it 
consisted of wind-driven broken ice, cemented together by thinner recent formations. 

Where the mountains came down in precipitous walls we were not seldom 
able to observe old beach-lines. In one place we noticed five such rising one above 
the other, and to some of them there were corresponding beach-lines on the southern 
shore, showing up with remarkable distinctness as dark and perfectly horizontal 
lines. The highest terrace visible on the northern shore reached an altitude of 11.5 
m. above the level of the water, although from what we discovered farther west, 
there were other, though indistinct, terraces still higher up. The lowest terrace, 
which was 5 m. above the lake, was at this spot of exceptional beauty and dis- 
tinctness, but it soon came to an end (fig. 179). 

From this locality all the way to Camp CXL the shore runs towards the 
west-south-west, and is indented by three coves, of which the middle one penetrates 
farthest inland; they are framed about by soft but at that time frozen schor ground. 
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fig. 1 8 1. NORTHERN SHORE OF TSO-NGOMBO. 


The cliffs on the northern side then recede a little and nowhere reach all the 
way to the shore. The level strand afforded excellent ground for marching on, 
the surface consisting for the most part of fine dust, with a sprinkling of vegetation; 
the dust rose in clouds in the track of the caravan. On the shore stood a solitary 
Tibetan tent, the inhabitants of which clearly intended to remain some time longer, 
to judge from the big stacks of fuel (wood) built up round the camp and obviously 
intended for winter use. A flock of sheep was grazing on the thick, though then 
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hard and withered grass. In the N. 30° W. was the wide outlet of a fairly big glen, 
which is joined by several subsidiary glens from both sides. Occasionally we would 
meet on the northern track a caravan of sheep, laden with corn put up in small 
sacks, and travelling from Leh or Tanksi. One that we met this day consisted of 




200 sheep: it was quite a pleasure to see how well-trained the animals were, and how 
orderly they marched along without being especially looked after. Just after pas- 
sing a little patch of balghun bushes we formed Camp CXL. At this point the 
lake was barely a kilometer in breadth. In the S. 36° E. we observed a conspicu- 
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ous headland on the southern shore and to the east of it a bay cutting relatively 
deep inland, and backed by an especially big glen, which apparently would afford 
access to the heart of the mountains on the south. 

The water still continued to be of a dark colour, pointing to a considerable 
depth, and the bulk of it had not yet cooled sufficiently to admit of the formation 
of ice, which was also retarded by the heavy insolation and by the wind, as also 
by the tempests of the preceding night or two. But we were soon to learn that 
a short spell of quietude in the atmospheric conditions was alone needed for the 
entire lake to become ice-bound. 



Fig. 183. STRAND-RAMPART. 


For an account of the rocks that compose the mountains on the north side 
of the lake, I refer the reader to the Geological section of this work. Generally 
the mountains are rugged and bare, with capricious and irregular outlines. All the 
finer materials were blown away long ago; even the gravelly screes at the foot of 
the mountains consist exclusively of coarse material, the interstices of which are not 
filled up with any finer matter. This alone suggests that it is a windy region, and 
in fact both mountains and lake-shore were swept as clean as a barn-floor; such 
fine pulverulent matter as does remain on the latter is retained partly by the com- 
pact nature of the schor, partly by vegetation: it was only in one sheltered bay 
that we hit upon soft dust that whirled up in the wind. Here again older beach- 
lines often show up distinctly on the rocky walls, while mollusc shells are pretty 
common on the shore. 

Quite close to our camp a very narrow offshoot of the mountains terminates 
abruptly in the lake itself. This, while offering no insuperable difficulty to yaks 
and sheep, and even to horses, is nevertheless impassable for camels. But at the 
base of the cliff there is a shallow abraded shelf, one or two meters wide, and 
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along this, after we had chopped away the fringe of ice which had formed there, 
we led our camels. The annexed photographs will give an idea of what the place 
looks like. 

December 2nd. The track keeps close to the shore, at one or two meters 
from the water’s edge, seldom at one or two hundred meters where the beach is 
level, and it follows with irritating loss of time every winding of the shore. Every 
now and again we came across a thin clump of bushes, almost always growing at 
the edge of the flat gravelly screes, which spread out opposite the ends of the glens 
on both sides of the lake. The indications of former higher water-levels assumed 
the form partly of terraces, partly of merely lighter-coloured lines and shelves; the 



former frequently have abrupt edges. There are lines too on the southern shore, 
corresponding to those on the northern shore. In the coves that lie below the out- 
lets of the glens, with soft material for their floor, we were often able to observe 
ramparts sharply and distinctly marked and regularly rounded, and ranging at dif- 
ferent elevations. They are however different from the ridges which in practically 
ever)' bay run close along the water’s edge. These latter consist of earth, mud, and 
clay and are seldom more than i m. high. Their shape alone betrays that they 
were formed in a different way from the flat ramparts that lie farther back from 
the water-line. Both faces are veiy' steep, and more particularly the inner one is 
generally vertical, sometimes indeed even overhanging (fig. 184). There can be no 
doubt that this ridge owes its existence to ice-pressure in the spring, when the lake 
rises, set- ting the ice in motion, whereupon the wind presses it forcibly against 
the shore. But we only observed this ridge in the bays, nowhere on the capes. 
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wear in part a gloomy aspect, the capricious and fantastic 
relief comes out with far more telling effect than when they 
are bathed in sunshine, for then a multitude of their details 
are obscured. The lake varies continually in breadth, being 
narrowest when two headlands approach each other from Fig. 187. 

the opposite shores; indeed it is everywhere so narrow that 

the scenery entirely changes after but a very short stretch. In the morning 

before sunrise, we observed a remarkable phenomenon off the southern shore, 
south-east from the camp; the lake »smoking» over a not inconsiderable area. 
Clouds of steam, just as intensely white as the steam from a locomotive, were 
rising from the surface of the water and were being wafted across the lake by 
a gentle breeze from the south-west, until they thinned away and disappeared. 
But the formation of the steam ceased a short while after the sun rose. The 
cause is evidently a number of relatively warm springs issuing on the shore; 
anyway the lake water is considerably warmer than the air prior to the appearance 
of the sun. The narrowest reaches of the lake, beside which we travelled during 
the first half of the day, were covered with a thin sheet of ice; but after the lake 
widened out again, it was unfrozen, with the exception of a narrow fringe along 
the northern shore. Clearly it wanted but one or two cold nights, and this part 

of the Fso-ngombo would also freeze, and the Tibetans fully e.xpected it would 

freeze, lor once or twice they inquired of people whom they met whether the lake 
farther west was frozen or not. 




Fig. 188. CAMP C.XLI. 


On a small pointed promontory there were some freshly formed terraces or 
■ th t radially in the way shown on the accompanying illustration (fig. 187), 

1 I ^ towards the extremity of the promontory. They consisted of 

gravel and sand, and were hard and very regularly built. The higher, inner ones 
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date, I liave no doubt, from a somewhat earlier period, the lowest belong to the 
present time. If we suppose the surface of the lake to drop a stage further, similar 
small ramparts would once more be formed next to the new shore. Ramparts of 
this description were ver)’ common during the day’s march, both on the promontories 



Fig. 189. TIRET.AX TENT AT CAMP CXLI. 



Fig. 190. FROM THE NEIGHBOURHOOD OF CAMP CXLI. 


and round the bays. After that came a large promontory, consisting virtually of 
perfectly level, sandy ground, with a couple of beds of excellent kamisch growing 
on it. The strip of beach now became wider than it had been before. In the south- 
south-west we perceived a larger bay, with an especially big pyramidal peak at 
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Fig. I9I. LOOKING S 32' E FRO.M C.4MP CXLI. 



192. LOOKING WEST ACROSS THE LAKE FRO.M CAMP CXLI. 


the head of it, though it was soon screened again by nearer mountain-masses. Upon 
this bay debouches a big glen from the south. 

During the latter part of the day’s march the ground was especially favour- 
able, consisting of soft earth, with kamisch, grass, japkak, and balghun bushes grow- 
ing on it at intervals. Such localities as this show clearly that there is a fairly 
livel) traffic between Ladak and Noh; the road is made up of quite a number of 
parallel tracks, pretty deeply trodden. Across the gravelly screes the track disap- 
pears almost entirely amongst the stones. At Camp CXLI we found a sheep 
caravan already encamped. I he sheep were grazing along the shore. Their three 
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conductors had put up their black tent close to the nearest mountain wall, and in 
a circle round the tent they had packed up the sheep’s loads, namely several 
hundred double sacks of corn, the usual caravan commodity. On the journey out 
to Ladak the sheep are generally laden with salt. Thus it is a barter trade that 
the 'I'ibetans carry on in this region. 

At Camp CXLI we saw on the nearest slope an extraordinarily distinct ter- 
race. The rocks this day consisted of different varieties of grey granite and schist, 
though in the vicinity of our camp it was black and greatly compressed. It was 
in the last-named rock that the terrace was sculptured in the w^ay shown in the 
accompanj'ing illustration (fig. 1 79), and it was so regular that one might have been 
tempted to take it for a road, made at a time when the lake stood at a higher level 
than it does now, a view that is however altogether precluded by one fact alone, 
namely on the opposite southern shore there is an exactly corresponding terrace. 



193' ^ER^!CAL SECTION OF THE TERRACE AT CAMP CXLI. THE FIGURES INDICATE THE 
DISTANXES IN METERS BETWEEN THE STATIONS. 


I took a levelling of the lake-side, starting from the water’s edge; the hori- 
zontal limb of ni)’ levelling tube was exactly i ','2 m. above the ground. On the 
\\ater-line itself there was a little transverse terrace, with a strip of shore behind 
it, 75 m. broad, reaching up to the base of a rocky wall 3 m. higher. This strip 
of shore is covered with tangled kamisch, which had been severely grazed. The 
rampart, which farther west is double, consists of sand and gravel, is very hard, and 
at the point where my levelling-line intersected it, its top was 4^/2 m. above the 
surface of the water. Its ridge is of course unev'en, being more eaten away in some 
places than in others. On the inside of this rampart there is a depression about 40 m. 
broad and co\ ered w ith sediment ; there the raimvater appears to gather every now and 
again, and a few solitary bushes were growing. Behind that comes a smaller gra- 
velly scree, and beyond that again the steep flank of the mountain. The terrace, 
tie on ) one \isible in that locality, reaches an altitude of 19.5 m. above the level 


i r December, we accomplished only a very short stage along the northern 
,p., ° ake, for we soon encountered a broad rocky headland, wTich the 

c are t at the camels could not possibly get over. The weather was 
t length calm, indeed the wind was perfectly quiescent; accordingly I seized the 

I rir,?! ‘ Tso-ngombo This mission 

S 60° \V ° Cossacks, and he rowed from the camp towards the 

short tide fr® T, "I’M’jat-s ont from the northern 

shore, there I agreed to meet h,m. while the caravan continued its journey westwards. 



PI. 49- 
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The shore of the lake still continued to sweep westwards with the usual gently 
undulating outline, though in this part there are no rocky headlands to impede one’s 
march. The eastern side of the peninsula just mentioned runs in a straight line 
towards the south. The surface was sandy and earthy, and overgrown with grass. 




Fig- 194. VIEWS TO THE E.-iST FROM THE PENINSULA. 


and in it a great number of small rodents had burrowed. The peninsula projects 
so far out into the lake that between its blunted end and the opposite shore the 
distance is only 51^ m. But immediately west of this sound the lake at once 
broadens out, there being bays on both sides of it. In the sound just mentioned 
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the water was frozen and the ice was strong enough to bear, thus forming a bridge 
right across the lake. The ice was in different places 13.4, 13.7, 14.3, and 15.2 
cm. thick, so that here we might easily have convoyed the caravan across, as in- 
cU;ed I had intended to do, so as to avoid the impassable promontorj^^ which I have 
b(;fore spoken of. But a reconnaissance told us that the southern side of the lake 
was even more difficult than the northern; for it thrusts out three rocky capes, which 
a pedestrian can only pass with difficulty, while the lake contiguous to them is i 
to 2 m. deep. Besides, a little west of the narrow passage in the lake a glen de- 
bouches, which again would have been impracticable for camels. Another transverse 
glen opens out upon the northern shore, with a pinnacled summit at its head, and 
in its vicinity there is reported to be a pass, which is time and again made use of 
b}- wa) farcrs who are reluctant to risk the steep cliffs that overhang the lake on 
the north. Yet even that pass is impossible for camels; accordingly we had no 
alternative but to make the attempt to get somehow or other round the difficult 
passage, otherwise we should be forced to go back as far as Bal and take the road 
via Niasfzu. 

From the appointed rendezvous on the broad, flat peninsula the shore-line 
continues towards the north-west, and after that towards the west-south-west. The 
eroded watercourse that issues out of the recently mentioned big northern transverse 
glen is 2 to 3 m. deep and generally 10 m. broad, but at that time it did not con- 
tain a single drop of water. After that the strip of shore narrows again consider- 
abl)- and bushes once more make their appearance at the foot of the cliffs. The 
bushes seem to thrive best amongst the gravel on the slopes, but are usually 
absent entirel}' on the level beach. On the southern shore the bushes are more 
plentiful than on the northern shore, at all events in this part of the lake. We 
pitched Camp CXLII amid a little clump of balghun bushes, which furnished us with 
an inexhaustible supply of first-rate fuel. 
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CHAPTER XIX. 


ICE AND SOUNDINGS IN THE TSO-NGOMBO. 


The sketch map which I herewith add (see PI. 50) will convey some idea 
of the way in which the different parts of the lake freeze, a matter which is inti- 
mately connected with its geographical situation, its wind relations, and so forth. It 
was precisely at this time, just in the beginning of December, that the lake began 
to freeze for good. The first places to freeze are the inner, sheltered parts of the 
bays, where a crescentic fringe is formed, the outer edge of which is next day 
shattered by the waves and out of the fragments a small ridge or rampart is built 
up. Outside of this a fresh crescentic fringe is formed the next cold night that comes. 
In the bay which lies east of the peninsula four successive fringes were noticeable, 
separated from one another by ridges of ice of different colours, some of it being- 
white and full of air bubbles and some as bright as glass. From this I inferred 
that the ice would continue to be formed during the immediately succeeding nights 
in the way indicated by the dotted lines on the sketch-map. The outside fringe, 
the fourth, which had evidently been formed during the immediately preceding night, 
was as thin as paper; whereas in the narrow passage before mentioned the ice was, 
as I have said, as much as 1 5 cm. thick. The ice-bridge that spanned the narrow 
passage was 100 m. broad, but widened out a good deal next the shores. On the 
east this stronger bridge was flanked by a narrow fringe of recently formed ice; 
but on its western side fragments of wind-driven ice were packed together and were 
gradually freezing fast to that which had been recently formed. Along the southern 
shore, especially in the bay, there was a narrow lane of open water next the land, 
for several springs exist there at the bottom of the lake. The positions of six of 
them were easy to fix, because the water was boiling up and all in commotion. 
One or two of the springs were however so feeble, or else they were situated rela- 
tively so deep, that they were only able to keep open a small round hole in the 
ice. In the basins of this lake farther to the east we had generally found a long 
narrow lane of open water just at those points at which the respective lakes are 
narrowest, this being evidently a result of the current. The narrow passage of which 
I have spoken was on the contrary frozen hard, a circumstance due in no small 
degree to the fact that no current sets through it; if there were a current it would 
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not be noticeable in consequence of the great depth and the relatively considerable 
breadth, amounting to 515 m. West of the ice-bridge came first a stretch of thin 
ice one night old; then an area of somewhat thicker ice; then a second stretch one 
night old ; and after that open water, sufficient to allow us to paddle across the lake 
in^’orir skiff; finall)-, beyond this open belt, a thin lamina of ice. That the freezing 
of the lake proceeds in the Avaj' shown on my sketch-map is thus due in part to 
the shelter afforded b}' the projecting peninsula and in part to the fact that the 
wind blows from the west. Most of the ice had obviously been formed since the 
last storm; and during the ensuing still nights all this middle part of the Tso-ngombo 
bcicame entirel)- frozen over. Probably however the water above the springs along 
the southern shore remains unfrozen all winter; and along the northern shore also 
a strip of water is kept open by relatively warm spring-water. 

Unfortunately in consequence partly of the strong wind, and partly of the ice, 
which would neither bear nor break, it was impossible for me to carry out systematic 
and complete series of soundings in the Tso-ngombo. It was not until we reached 
this middle part of the lake that I was able to take three series across it, and thus 
obtain at least some sort of an idea of its true bathymetrical relations; although it 
would of course ha\'e been far more interesting to have been able to get a sufficient 
number of soundings throughout the whole of the lake to define the relief of its 
bottom ; for possibl\’ they might have suggested conclusions pointing to a presumable 
connection between this string of long narrow lakes and a former ice-stream. It is 
true, glacial scratches or other signs of a vanished glacial epoch were no more 
observable here than in any other part of Tibet; nor should that excite any sur- 
prise when the intense local disintegration is borne in mind. 



N. shore. " Peninsula. 

Fig. i()5. 17.65 29.57 29.43 19-30 15-5° 


Breadth = 4,380 m. Horizontal scale = i ; 40,000. Vertical scale = i : 20,000. 



Fig. 196. South. 5-1^ 29.27 29.36 14,90 9.37 8.40 North. 

Breadth =515 m. Scale = i : 5,000. 


The first of my three sounding-lines was drawn from Camp CXLI to the south- 
western extremity of the blunted peninsula, and gave the profile shown in fig. 195. 
From this it appears that the lake-bottom slopes from the shore rather steeply 
towards the deepest part, in which the bottom is very level, the depth being between 
29 and 30 m., while the very deepest sounding which I obtained was exactly 30 m. 
Quite close to the shore of the peninsula the depth amounted to as much as 15.5 
m. Possibly there are even greater depths near the southern shore in the tract 
east of the peninsula, and this becomes conceivable when we consider the annexed 
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sketch (fig. 196), which shows the line of soundings diagonally across the narrow 
sound; there too the greatest depth was found nearest to the southern shore. Along 
the second line I took six soundings through holes in the ice, this being, as 1 have 
said, at least 13.4 and at most 15.2 cm. thick. The depths, going from south to 
north, were 5.12, 29.27, 29.36, 14.90, 9.37? and 8.40 m. At the distance of about 80 
m. from the southern shore there was a shallow, which approached close to the 
surface, and was easily visible through the ice. If now we bear in mind the con- 
siderable area of the vertical section which belongs to the narrow passage, and 
remember how small is the inflow into the lake from rivers and brooks at the season 
we are considering, it is not surprising that the movement of the current through 
the passage should be so infinitesimally slight, and that it should in no way serve 
as a hindrance to the formation of ice. 


Fig. 197. North. 28.50 29.70 25.30 South. 

Breadth = 1,498 m. Scale = 1 : io,ooo. 



The third line of soundings stretches from Camp CXLII on the northern shore 
to a cape on the southern shore bearing S. 10° W. The profile shows that the 
lake is very regular and trough-shaped, being in fact a latitudinal valley filled with 
water. Both shores here are destitute of flat beaches, but descend pretty steeply 
to the water’s edge, and then go down equally steeply to the great depths in the 
lake. On the southern shore there is a big gravelly scree, with balghun bushes 
growing on it. On the opposite side of the lake our camp stood on a tiny expansion 
of the relatively level strip of shore, a part which some time or other had served 
as an abrasion terrace. The three soundings which I took here measured 28.5, 29.7 
and 25.3 m. (see fig. 197). 

^ Upon a comparison of these three lines of soundings the thing that first arrests 
attention is the remarkable evenness of the deepest trough at the bottom of the 
lake. The three maximum depths are 30.00, 29.36, and 29.70 m. This proves that 
there is at the bottom of the lake a deep gully corresponding to the energetically 
eroded bed of a river, but both broader and leveller. In the case of the third 
profile, taken where the lake is only i V2 km. across, the levelness holds good also 
of the transverse lines, the difference of depth in the middle two-thirds of the breadth 
being only about 3 m. 

On the 4th December we travelled along the eastern side of the mountain- 
spur that is impassable for camels and can only be got over with difficulty by laden 
mules and horses. The weather however came to our assistance. During the past night 
t e temperature had dropped to — 20°; the ice ground together and rumbled, showing 
that It was freezing sharp, and every now and again we heard reports like rifle-shots 
when gaps and crevices were being split open in the newly formed ice. In the morning 

ound, that the thin sheets of the day preceding were considerably thicker 
and that the spaces which were then open water, the spaces which had allowed us 
to measure the third line of soundings, were covered with a thin coating of ice. 
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Below the difficult rocky promontory, where the water was recently open, the ice 
was now 3 cm. thick, and would only just bear the weight of a man. Close at 
the foot of the rock there was however still a narrow ribbon of open water, caused 
by the springs which break out at the water’s edge; but this we could easily avoid, 



‘ 4 .. . 



Fig. 198. FROZEN PARTS OF THE TSO-NGOMBO. 


for we had only to wait one or two days until the ice grew strong enough to bear 
the weight of the camels. 

The distance to Camp CXLIII, at the foot of the rocky promontory, was only 
a couple of kilometers. The shore retained the same character as heretofore, being 
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for the most part steep, though there were also two or three places in which it 
formed level expansions with soft ground, where grass and bushes were growing. 
The dry wood of the last-named was extraordinarily plentiful all the way and con- 
sisted sometimes of logs of massive proportions. So far as we were able to see, the 






Pig- 199- FROZEN PARTS OF THE TSO-NGOMBO. 


southern shore was at this part broader than the opposite northern shore, and bore 
a larger number of bushes; the reason of this may be in part that they are less 
interfered with by passing caravans, which keep to the north side. The lake still 
continued to be ver>- narrow, the breadth being little more than a kilometer. It was 
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now covered throughout with a thin sheet of ice, except at intervals, where an open 
; lane» betrayed the presence of springs underneath. The panorama which unfolded 
itself on the south side of the lake was in truth magnificent and imposing. Directly 
opposite to us there rose as it were from the water’s edge the bifurcation of a 
mountain-spur, which, as we saw it foreshortened, had the appearance of a column 
or p)Tamid, separating two large and strongly defined glen outlets. Each debouches 
upon a broad flat beach, plentifully studded with bushes. Pretty high up in each 
of these glens we saw patches of white; there w^ere without doubt springs near 
them. At the head of the glens were mountains with a slight sprinkling of snow. 

On the east of the impeding p romontory 
the flat beach is only a couple of meters broad, but 
possesses the usual characteristic earthen rampart, 
formed by the ice. Upon investigation this rocky 
obstacle proved to be absolutely impassable for 
camels. A makeshift »path», which runs along it 
at only a couple of meters above the level of the 
water, was equally impassable; it could only be 
used by the agile and sure-footed sheep, by yaks, 
and by men on foot. This path is regarded, and 

with justice, as being more difficult than the road 

which runs along the face of the cliffs higher up. 
Briefly this latter climbs up from the camp by an 
endless number of short, steep, abrupt zigzags until 
it reaches the top. In several places the track rests on small pillars and walls, 
made up of flat slabs and pieces of timber, and these are too frequently placed 
on slippery, sloping ground to be at all safe; such fragile and precarious struc- 
tures would under no circumstances bear the ^veight of a heavy and clumsy beast 
like the camel. Where the acclivity is too steep or the nature of the mountain 
side does not provide sufficient space for zigzags the path runs straight up like 

stairs, the >!treads» being high and difficult even for a man on foot. After 

reaching the summit of the cliff, a good 60 m. above the level of the lake, you 
descend for a short space almost precipitously; and here again it would be im- 
possible to get camels down, even if they were to be let down gradually with 
ropes. Then however there follows a natural shelf, affording a broad and 
excellent track, with loose gravel; but it soon gives place again to bare rock. The 
schists dipped here 43° towards the S. 60° W., and the severed heads of the out- 
cropping strata form a level cornice or hollow track in the way shown in the accom- 
panying profile (fig. 200). This path has moreover been mended with slabs of stone; 
nevertheless it is dangerous for all other animals except yaks and sheep. The heads 
of the strata are generally so narrow that the slabs when laid upon them hang over 
on both sides, and a single slip would be enough to send you to your doom at the 
bottom of the precipice. The photograph of this path shown on PI. 51 was 
taken from the lake at the moment when our yak caravan was travelling along it. 
It is a perilous path for even those sure-footed creatures owing to their habit of 
pushing forward in a clump and trying to march two or three abreast. For this 
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reason the Tibetans drive them over this dangerous piece of road one by one; but 
even then some of them prefer, as the photograph shows, to pick their way amongst 
the broken rocks above the actual track. This issues finally upon the gravelly scree 
at the mouth of an eroded watercourse, and then descends abruptly to the lake-shore 
on the other side of the rocky promontory. 



At the new camp the profile of the shore was as shown in the accompanying 
illustration (fig. 201); b indicates the highest of the strand-terraces visible from that 
side; it forms a projecting ledge built of pebbles from the gravel-and-shingle and 
sand, cemented together into a compact mass as hard as stone. The upper edge 
of the ledge is 11.5 m. above the existing level of the water, and is thus younger 
than the beach-line which I measured and described before. That this gravel-and- 
shingle ledge can be nothing except an old beach-line is clear from its horizontal 
position, and the reason it projects in the way shown in the illustration is that it 
has been undermined by the action of the waves and of the ice, of which action we 
had already observed several instances at the existing lake-level. On the adjacent 
hard rock no such traces are visible, the cause being, I have no doubt, the relatively 
rapid decay of the schists. On the same illustration a indicates the characteristic 
strand-rampart formed by ice-pressure, being so steep on its outer side that it was 
as much as ever we could do to climb over it. At this particular spot it was 3.06 
m. above the lake, though in other places it is a little higher. Its height above the 
interior narrow strip of shore (z-) was 57 cm. On its outer side too it possessed a 
very narrow strip of level ground close to the edge of the ice, consisting as usual 
of sand, mud, and ooze, and the differences in the thickness of its layers shows that 
It IS the result of ice-pressure applied over several years. In places there is a thin 
dark layer of rotting Algae, with mollusc-shells intermingled with them. On Plate 
49 a section of this rampart may be seen. 

In the neighbourhood of Camp CXLIII the lake on the morning of December 
4th was frozen in the manner shown in the accompanj ing sketch (PI. 50). Here again the 
open reaches were found principally along the southern shore, their cause being 
as before the presence of springs; for were there none, that part of the lake which 
lies during the major portion of the day under the shadow of the lofty mountains 
on the southern shore would become frozen sooner than those parts which lie exposed 
north. The ice in the bay near our camp was at 6 p. m. 9.7 cm. 
thick, and at the thinnest place just ofif the promontory it had a thickness 'of 5.2 
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cm. It was as bright and transparent as glass and entirely without air-bubbles. To 
walk on it was like walking on a glittering sheet of water; we saw the dark-backed 
fish dartino- in and out amongst the Algae underneath our feet. By noon on the 
following day the thickness of the ice at the two points mentioned had increased to 
1 1.8 and 7.6 cm. respectively. 



Fig. 202. A VIEW FROM THE DIFFICULT ROAD. 


On the next day, December 5th, I took a series of soundings across the lake, 
proceeding from Camp CXLIII as far as the ice would allow me to go. The 
number of soundings was eight, and they were taken at equal intervals along a 
distance of 1375 m.; the depths obtained were as follows: — 3.69, 18.19, 20.00, 20.45, 
21.39, 21.55, 20.00 and 17,45- The thickness of the ice proceeding from the shore out 
towards the middle of the lake was ii.i, 9.9, 7.5 and 3.8 cm., the value 7.5 cm. 
holding for five of the holes that we hewed. Immediately south of the last hole, 
where the ice already bent alarmingly under our weight, there came a long strip of 
open water, about 30 m. across. On the far side of it there was another expanse 
of ice, which reached all the way to the southern shore. Thus along this measured 
line the maximum depth amounted to 21.55 ™.; and the reason why I consider this 
to be the maximum depth is that the next sounding after it, the seventh, was only 
20 m., while the last amounted to but 17.45 m., thus indicating a distinct rise towards 
the southern shore. The maximum depth of the lake will coincide pretty nearly with 
its middle; but the mean depth north of that is greater than the mean depth south 
of it. This might indeed be inferred from the character of the shores; for, whereas 
on the north there are steep rocks, on the south the lake is bordered by a fairly 
level plain overgrown with bushes. Measured in a straight line from north to south 
the breadth of the lake will not at this part exceed 1400 m.; but our line of 
soundings ran towards the S. 40° E., to avoid a couple of holes. Hence from 
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the last sounding there still remained three or four hundred meters to the 
southern shore. 

In ever)^ alternate hole, beginning with the second from the north, I measured 
the temperature of the water at different depths, namely at four levels in the vertical 
line, that is to say at 5, at 10, at 15 m., and at the lake bottom. The annexed 
section (fig. 203) shows the result of these measurements. At each and every one 
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of the stations the temperature rose at each successive depth as we travelled from 
north to south: thus at 15 m. depth it was 3.21°, 3.22°, 330°, and 3.60°. Each iso- 
therm shows therefore an upward curve, the vertex of which came immediately 
underneath the long lane of open water, though this by no means coincides with the 
greatest depth of the lake, but lies, I dare say, over a depth of 14 to 15 m. At 
each of the temperature stations the temperature increased uniformly towards the 
bottom; though there was a slight departure from uniformity observable at the first, 
where the temperatures read 2.60°, 2.95°, 3.21° and 3.09°. This irregularity may have 
been caused by chance currents, which must of course exist in a lake at the bottom 
of which such a relatively large number of warm springs break out. Along the 
northern side of the lake the water was clearly flowing west, at any rate it was 
doing so just underneath the ice, as was evident from the direction of the stalks of the 
vegetation that were frozen fast in the under side of the ice or hung down into the 
water; they all pointed (see fig. 204) in that direction. And indeed it must of 
necessity be so, for the Tso-ngombo empties itself through a sound into the Pang- 
gong-tso ; nevertheless the movement of current indicated by the vegetation is, I have 
no doubt, a local phenomenon occasioned by springs. At the first temperature 
station we found a warmer layer of water 3.21° between two somewhat colder layers, 
namely 2.95° and 3,09°. Upon comparing this station with the last one, we see that, 
whereas the temperature 3.10° occurs in the former at a depth of 18 m., in the latter 
it is found at 6 m. depth. Anyway the 
arrangement of the isotherms makes it 
conceivable that warm springs issue at 
the bottom of the lake precisely under the 
open lane near the middle. South of that 
the isotherms ought to dip down again, in 
the way shown in the sketch, towards the 
subaqueous slope of the southern shore. 



Fig. 204. 
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The profile shows also the varying thickness of the ice-sheet; it is seen to be thickest 
under the northern shore and thins out towards the edge of the open lane. Beyond 
it comes another sheet of ice, probably thin, which in some places reaches all the 
way to the southern shore; but just in the direction of the line of sounding it is 
interrupted by a small open belt of water quite close to the shore, and it too is 
no doubt caused by springs. A single temperature profile like this is however of no 
great value; all it does is to show up certain local phenomena, and to prove that 
the irregularity in the formation of the ice is in great part caused by springs. It 
would be of much greater interest to possess the profiles of a great number of lines 
across the lake, both in winter and in summer. It is only upon the basis of such 
a supply of data that we should be able to deduce reliable and illustrative conclusions 
with regard to the currents and the temperature. 



Fig. 205. ON THE WESTERN SIDE OF THE PROMONTORY OF DECEMBER 6. 


On the 6th December we travelled to the end of the Tso-ngombo. During 
the night the ice had grown still thicker, and when we started it was 9.9 cm. thick 
at the point where the day before we measured a thickness of 7.6 cm. Consequently 
it easily bore our camels, although cracks showed here and there in its bright mirror. 
The name given to the impeding promontory by our Tibetans was Gardang, a name 
which I do not find on the big English map. The morning was still and warm, 
ut e ore we a gone very far a strong wind sprang up and soon grew into 
half a gale the dust and sand being whirled up in clouds. The shore still consisted 
of an endless number of rocky headlands and capes, the terminations of the spurs 
and ramifications of the northern range, parted by bays, some small, some large, 
with regularly curved outlines and usually level, soft, earthy ground, on which grass 
and bushes were growing, although the latter thrive best on the stony hill-sides. 
First we passed, making a wide circuit round it, the blunted cape, of which the 
ar ang ea and forms a part, and farther on passed also a pointed promontory. 
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Between the two lies a wide, sweeping bay, upon which a larger glen opens out, 
with a conspicuous summit at the head of it. In the N. 72° W. we caught glimpses 
of a snowy crest, with one or two powerfully modelled pyramidal peaks. 

The pointed promontory offered rather a difficult passage: we had to lead the 
camels one by one first up the steep, slippery rocky slope, strewn with pieces of 
schist, and then down again just as steeply, while the men carried on their backs 
the most valuable of my boxes. The ice round this cape was not strong enough 
to allow us to use it in the same way as we did the ice at Gardang. The part of 
the lake lying south of the big bay was open, and under the impact of the hard 
wind the waves were running high. It was only in the innermost part of the bay 
that there was a narrow ribbon of ice, though quite close to the shore the lake was 
kept open by springs. In the eastern part of the large bay in which the lake is 
narrow, the ice formed as it were a bridge diagonally across it and appeared to be 
fastened to the southern shore. 



Fig. 206. EASTERN TSO-NGOMBO. 


Beyond the pointed promontory lay another large bay of almost precisely the 
same appearance as the first; but it was more troublesome to march round owing 
to the great number of small rocky spurs, so that the caravan made painfully slow 
progress. Upon reaching the west side of this bay we turned almost due south, 
and then had immediately on our right flatter slopes, strewn with a thin and rather 
scattered coating of drift-sand, which here and there rose into dunes. We were 
witnesses of how the sand is brought thither by the wine, and settles in crevices 
and gullies to the leeward. Owing to the configuration of the surface these dunes 
get no opportunity to reach a greater height or size, and the wind keeps them pretty 
constantly at the same level. 
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In the western part of the bay, which was protected against the wind and 
the waves, the ice was thick and strong; but outside the cape on the west side of 
the bay there was open water all the way to the point at which the river issues 
from the Tso-ngombo. But some Tibetans whom we met told us, that even this 




Fig. 207. A SHEEP-CARAVAN ON THE SHORE OF TSO-NGOMBO. 


part of the lake had been covered with a thin sheet of ice the day before, though 
nothing like strong enough to withstand the hard wind which was then blowing. 
And their statement was rendered probable by our seeing bands of broken ice on 
the shores and capes, showing how the wind had blown it from the west. In one 
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or two places we were witnesses of how the drifting ice, under the impulse of the 
wind, ploughed up the soft material of the beach, an illustration of the way in which 
the strand-ramparts are formed which I have described above. As I thus travelled 



Fig. 208. A SHEEP-CARAVAN ON THE SHORE OF TSO-NGO.MBO. 



Fig. 209. AT THE WESTERN END OF TSO-NGOMBO. 


alongside the Tso-ngombo just during the days when it was freezing over, I had an 
opportunity to observe how the formation of the ice advanced from east to west; 
or in other words, how the easternmost basin froze first, then those successively 
that followed next after it, yet in such wise that the narrow and sheltered parts of 
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the lake froze before the opener and more exposed parts. This order of proce- 
dure certainly did not depend upon temperature relations peculiar to that winter, but 
is a matter of annual occurrence. It depends upon the circumstance that the climate 
does as a matter of fact grow milder towards the west. In the east the winter is of the 
severe, continental, Tibetan type; in the west the cold is of a more moderate character. 

Leaving behind us the last spur of the 
mountains, at the foot of which a true dune was 
2JQ heaped up, we directed our course towards the 

south-west, and passed on our left hand a flat, 
blunted cape, on which soft, luxuriant grass was growing on tiny sand-hills, and 
a troop of 30 horses were grazing it. The lake was by this contracting, and 
finally it came entirely to an end. Out of the tapering cove at its western extre- 
mity flows the river, called by our guides Odschi-tsonjak. As it happened, in 
consequence of the wind there was a surface current running backwards towards 
the Tso-ngombo; but the Algae at the bottom of the river proved that there was a 
gentle under-current flowing towards the Panggong-tso. A short distance below the 
beginning of the river we pitched Camp CXLIV; on the slopes of the mountains 
opposite numerous bushes were growing. There were wild-duck; but we saw no fish 
in this section of the river, possibly because of its nearness to the salt water of the 
Panggong-tso. 



On 8th December I measured the volume of the river at this point, the result 
being the profile shown herewith (see fig. 210). The breadth was i i.a m.; the mean depth, 
0.475 m.; the maximum depth, 0.940 m.; the mean velocity, 0.591; and the vo- 
lume, 3.14 cub.m. per second. This inconsiderable volume of little more than 3 
cub.m. will, I dare say, remain pretty constant during the winter, and may be 
regarded as the quantity of water which the freshwater lakes receive during the 


ICE AND SOUNDINGS IN THE TSO-NGOMBO. 


305 


winter from the Tsanger-schar and other rivers plus what they derive from the 
innumerable springs which issue on its banks or in the bottom of the lake. Our 
Tibetans indeed asserted that the river in this section remains pretty constant all 
the year round, the only exception being a slight rise after rain. How far that is true 
can of course only be determined after continuous investigations on the spot. On 
the one hand we have to assume, that the outflow is considerably greater in the 
summer than in the winter, in consequence of the rainfall and the melting of the 
snows; but on the other hand the evaporation should be far more active in the 
summer than in the winter, when it is prevented by the ice. At the spot where we 
measured the river, we observed marks on the banks, which told us that not \'ery 



Fig. 2 12. UPWARDS FROM CAMP CXLIV. 


long before the river had been 44 cm. higher than it was then, which w'ould mean 
a volume three times as great as that which we measured. At that time the dif- 
ference of level between the Tso-ngombo and the Panggong-tso could not amount 
to many centimeters. Farther down the erosive energy of the stream was more 
active. It looked as if the Panggong-tso were shrinking at a relatively more rapid 
rate than the Tso-ngombo, and thus accentuating the difference of level between the 
two lakes, with the consequence that the erosion in this section of the river will move 
backwards up it owing to the fall being increased in its lower part. In the upper 
part of the same section the fall is quite insignificant, and the river is deep and 
broad. It is however eating its way in deeper in consequence of the constant 
fall of level in the lakes occasioned by the alteration of climate, a fact of w’hich 
we noticed many proofs in the interior of Tibet, as also in the old strand-terraces 
of the Tso-ngombo; and at this camp. No. CXLIV, we soon discovered beach-lines at 
a very much higher level. If we start from the fact, that both lakes are shrinking, 
we can easily conceive the following course of events as happening. In the begin- 
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nine- of December the Tso-ngombo discharges 3 cub.m. into the Panggong-tso; this 
lake probably does not freeze, at least not the whole of it. ^ Consequently the eva- 
poration from the latter lake is more active in winter than it is from the former. Ihis 
causes a difference of level, and that again intensifies the erosive energy of the river. 




Fig. 213. TERRACES ON THE SHORE OF TSO-NGOMBO. 


There is a constant inflow into the upper lake, but the water is passed on to the 
lower, the Panggong-tso. There is nothing to show that the two lakes, say in 
consequence of the contribution from the Tso-ngombo being at any season arrested, 
ever happen to lie at the same level, or that there can be a retrogressive current from 
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the Panggong-tso to the Tso-ngombo. The first-named is always the final reservoir 
and always the lower, and the freshwater lake has always the larger drainage-area. 
In any case the subsidence takes place so slowly that the erosion may verj^ easily 
keep pace with it. If however the general desiccation of the climate is continued 
in this part of Tibet also, it is conceivable that some day the inflow into the Tso- 
ngombo will be so infinitesimally small that it will be counterbalanced by the 
evaporation, so that the lake will then be unable any longer to discharge its contents. 
Not until that happens will the two lakes become disconnected one from the other, 
and the consequence of this will be that the Panggong-tso, its constant inflow being 
cut off, will drop even more rapidly than before, while the Tso-ngombo will in the 
meantime become gradually changed into a salt-water lake. This fate has already 
overtaken the Panggong-tso, and when we reached its western end, we found there 
a very low sill or threshold, over which the lake formerly possessed an outflow to 
the Indus. 



Fig. 214. VERTICAL SECTION OF THE TERRACED SLOPE AT CAMP CXLIV. THE FIGURES INDICATE 
THE DISTANCES BETWEEN THE STATIONS; HORIZONTAL AND VERTICAL SCALE = I : I60O. 


Nor can it be very long since both lakes were connected together and formed 
one exceptionally long lake. The isthmus between them, which is now pierced by 
the river, consists exclusively of flat, level land; the northern and southern mountains 
leave there a gap between them which is no narrower than in many other con- 
stricted parts of the Tso-ngombo. It would require a rise of only a few meters in 
both lakes for the greater part of this lowland to be inundated; and we have only 
to call to mind the beach-line at 19.5 m. above the Tso-ngombo to see clearly, that 
at the time when the surface was at that level the isthmus between the two lakes 
must certainly have been under water. For if we suppose that the two lakes were 
even then separate, we should expect to find the connecting stream flowing in a 
proportionally deep channel, with older beach-lines at the sides; but such is not the 
case. The river flows on the surface and is bordered, especially on the north, by 
level, low-lying land. 

On the slope built up of a closely cemented mass of gravel-and-shingle and 
pebbles that went up south of Camp CXLIV we observed three very distinct strand- 
terraces, though none of them corresponds to the terrace 19.5 m. above the Tso- 
ngombo. They were measured in the same way as the last-named, the levelling- 
mirror being 1.5 m. above the ground; the figures indicate the distances between 
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the different stations. The measured line starts at the river-bank and proceeds 
S. 30° E. The first terrace lies at an altitude of 13 m., the second at 21.5 m-, and 
the third or highest at not less than 54 m. Notwithstanding that it must date 
from a very distant period, and thus must have been the longest exposed to the 
atmospheric influences, this last terrace is the most distinct, incomparably better 
defined than either of the other two lower terraces. It must consequently point to 
a lengthy period during which the long, united lake was maintained at the same 
level. The circumstances are an exact repetition of those which we found at the 
Lakor-tso, where the highest terraces were also the most distinctly marked. 'The 
absence in this place of the 19.5 m. terrace of the Tso-ngombo, and the absence 



Fig. 215. MOUNT.\IN SUM.\IIT NORTH OF CAMP CXLIV. 


beside the Tso-ngombo of the three terraces which we measured in this place, are 
purely fortuitous. If the lake was formerly 54 m. higher than it is now — and 
why not higher still, although we did not observe any strand-terrace? — then the 
lake in the course of its steady shrinkage ought to have left behind it a great 
number of other beach-lines, and these would be developed in varyino* decrees on 
the different capes, in consequence partly of the material upon which the waves 
would expand their force and partly upon the situation of the slopes relatively to 
the broad, open expanse of the water-surface and the direction of the prevailing 
wind. When the lake was 54 m. higher than it is now, its area would of course 
be considerably greater than it is at present, yet not altogether so great as the dif- 
ference of level would lead one to expect, for the valley is narrow and its slopes 
steep. But at that time the lake would send out numerous fjords, penetrating 
relatively deep into the lower parts of the transverse glens in the adjacent mountains, 
as, for instance, into the glen of Niagzu, into that at Bal, and into many others. 
In the extreme east a large proportion of the plain of Noh would also be under 
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water, and in its lowest course the valley of the Tsanger-schar would push out a bay. 
At the period we are contemplating the Tso-ngombo will have been as much as 
85 m. deep, and possibly deeper. If now we assume, that the constant shrinkage, 
which is revealed by the strand-ramparts, continues also in the future, then the 
stream, in spite of its constantly decreasing volume, will go on excavating its bed 
deeper in the isthmus between the two lakes. In the eastern part of the Tso- 
ngombo we have already noticed several separate basins. Numerous others of a 
like character would gradually make their appearance in the large lake. Finally 
they also would disappear, the last of them being a salt lake, which would receive 
water from the Tsanger-schar when the latter was in flood, the Tsanger-schar 



Fig. 216. TIBETAN ENCAMPMENT NORTH OF CAMP CXLIV. 


itself making a single continuous river flowing down the valley. After I have 
described our journey along the northern shore of the Panggong-tso, I propose 
to return again for a further brief consideration of this interesting and fascinating 
pair of lakes. 

During the three days that we .spent at Camp CXLIV the wind blew hard 
from the west in a series of intermittent gales, bringing with it such vast clouds of 
dust and sand that at times it made the day as dim as twilight. The great 
quantities of material which are in this way carried into the western part of the 
Tso-ngombo from the isthmus and the adjacent mountains help in some respects to 
render its basin shallow. These gales retarded the freezing of the lake, and so long 
as we remained there, the western part of the lake remained open. During tem- 
porary lulls that occurred on the 7th and 8th December we seized the opportunity to 
take soundings in the western part of the Tso-ngombo. 

The series of soundings which I then proceeded to take were made along a 
zigzag line in the following way: from the outfall (A) of the river S. 45° E. to a 
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point B on the southern shore (see fig. 217); from B, N. 32° E. to a point C 
on the northern shore, that is the extremity of the broad, grassy cape near the 
sand-dunes; from C, S. 82° E. to a prominent cape D on the southern shore; 
and finally from D, N. 65° E. to the point E. on the northern shore, that is to 
say the pointed rocky promontory between the two big bays already mentioned. 
Thus the series as a whole is divided into four sections (see figs. 217 — 220). From these 
it results that the greatest depth in the line farthest west was 1 5.0 m., in the second 

A B 

Fig. 217. 11.61 15.00 14.50 10.52 = depth. 

Horizontal scale = i ; 20,000. Vertical scale = i : 10,000. 
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Fig. 219. 28.26 28.52 29.16 23.52 

Horizontal scale = i : 20,000. Vertical scale = i : 10,000. 
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26.54 m., in the third 29.16 m., and in the fourth 31.76 m. In other words, the 
depth increases towards the last until we reach the deepest basin, which in the light 
of my experience will not essentially exceed 31.76 m. in depth. The reason why the 
lake grows shallow'er towards the west wdth the great regularity shown by the pro- 
files is to some extent the gradual filling up of the basin, the work of the west 
wind. The first, third, and fourth profiles illustrate what I have said above as to 
the lake-basin and the uniform levelness of the bottom of the lake as a whole. The 
second profile is on the other hand somewhat irregular; in it w'e have the unexpected 
circumstance of the smallest depths lying under the steep cliffs on the south side 
of the lake, while the greatest depths lie just under the flat, sandy strip of shore 
on the north. One w^ould have expected that the bottom would slope gently and 
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uniformly from the latter side to a maximum depth under the cliffs on the south 
side of the lake; but as a matter of fact there exists a sharp projecting angle at 
the peninsula mentioned, which thus resembles a terrace (fig. 221), with a steep 
face, and it is at its foot that the greatest depth is found. 

The bottom of the westernmost part of the lake is throughout overgrown with 
luxuriant Algae, which, when seen from above, wear a most picturesque appearance, 
looking like coniferous forests. Some of them reach up to within a meter of the 
surface, making the lake appear quite shallow^, so that I was surprised to find the 
lead dropping several meters down amongst their greenery. In the extreme west, 
where the lake contracts to a funnel shape before yielding place to the river, all the 
Algae point towards the west, clearly showing that the current exercises a suction 
action in that direction. 




Along line No. 2 in the above sketch I also made observations of temperature 
at various depths, that is at every fifth meter, as I did before. The results are 
given in fig. 218. The surface water had a temperature of at least 1.35° and at 
most 2°; this latter reading occurred above the greatest depth of the lake, where 
also the bottom temperature was 3.28°. Along the same line of soundings, that is the 
second counting from the northern shore, the temperature was everywhere higher 
at the corresponding level in the adjacent layers of water. Consequently at that 
place the isotherms curve sharply upwards. A comparison between this profile and 
the preceding (see fig. 203) shows a great difference in the direction of the 
temperature curves. In the former they indicate beyond a doubt the presence of 
springs at the bottom, as was also evident from the fact that the lake there at a 
depth of 17.45 m. had warmer water than it had at a depth of 26.54 m. in the 
latter locality. In the former place the lake Avas frozen right across; in the latter 
it was quite open, a consequence of its greater depth as also of the violent wind 
of the preceding few days, the thin one-night-old ice being unable to hold its ground 
against it. During the lull of some hours Avhich occurred on the 8th December a 
thin coating of ice did form over certain parts of the lake, but it was broken up 
again next day by the wind. Off the pointed promontory on the north side of the 
lake (E. on fig. 220) there Avas formed on the 7th Dec. a belt of ice 400 m. across. 
I haA^e no doubt that in the end of December the Tso-ngombo can be crossed in 
eveiy- and any direction on the ice, and by heAving holes in it, it Avould be possible 
to take a number of particularly reliable and well defined soundings, and so obtain 
a first-rate map of the bottom of the lake. 
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The cause of the upper part of the river not being frozen was partly the 
current, partly the fact that the water upon entering it had a temperature of + i V2°- 
It was not until it had sufficiently cooled that it froze, and then the ice sometimes 
reached right across. In the upper part there were only narrow ribbons of ice in 
an occasional sheltered corner; the fact of these hanging cm. above the surface 
of the lake (see fig. 222) does not necessarily prove that the lake had dropped 
to that extent, because these ice-fringes increase with the help of the waves that the 
wind drives against them. 



The measurement of the river alluded to above was made a few hundred 
meters above the camp, clearly corresponding to the locality marked on the large 
English map with the word »Ford». It is there that the road from the northern 
shore of the Tso-ngombo crosses the river in order to continue along the southern 
shore of the Panggong-tso zna the village of Mun. On the map in question the 
river bears no name. It is there that the big, broad glen of Niagzu debouches, 
and in its outlet, on the right side, the map places the ruins of the fort of Khurnak; 
near these on the occasion of my visit stood a couple of Tibetan tents. I never 
heard the name Nyak-tso, which the map applies to the whole of the freshwater 
lake; the only name I heard was Fso-ngombo, or the Blue Lake. Everybody on 
the other hand knew the name Niagzu, and possibly Nyak-tso has been confounded 
with that name. 



CHAPTER XX. 


THE EASTERN PANGGONG-TSO. 


On the loth December we began our march along the northern shore of the 
long Panggong-tso. With the view of exploring the river I paddled down it in 
the skiff, and intended to continue the trip by boat along the lake, but in this I 
was as usual prevented by the wind. The river hugs closely the southern mount- 
ains the whole way; hence we paddled in the shade and it was cold. The banks 
consist of level, or very slightly undulating, grassy, sandy ground. We passed on 
the left bank first a frozen spring, then an unfrozen one. Below the latter was the 
beginning of a long strip of alluvium, which contracts the river, and as this is also 
shallow, the current is quickened. It was here that we measured the spot in 
which the maximum depth was 0.94 m., and here too that the road crosses the river. 
A drop of only one meter in the level of the lake would cause the Tso-ngombo 
to be entirely cut off from the lower lake. The sounding 0.94 m. is the shallowest 
place in the deep bed of the stream; but, as the velocity there is greatest, erosion 
is consequently most active at that spot, and it is uninterruptedly operative excavating 
the bed deeper. PI. 54 shows the configuration of the river-bank at Camp 
CXLIV. At the spot where we measured the river the banks have a very different 
appearance, being far more energetically excavated, not indeed very high, barely a 
meter, but they are vertical, and bear distinctive marks of a water-level 0.44 m. 
higher than the existing level. Although the Tibetans tried to make me believe, 
that the river always maintains the same level, this water-mark proves conclu- 
sively that it does sometimes reach a higher level. At first it did occur to me, 
that the lake might exercise a moderating effect upon the outgoing volume in the 
same way as the Baghrasch-kol does upon the Kontsche-darja, by distributing it evenly 
throughout the year. Yet such is evidently not the case. The copious inflow in 
the summer must cause the lake to swell, giving rise to a considerable augmentation 
of volume in the outgoing stream in the late summer or autumn. At the time of 
our visit the river carried, as we have seen, a volume of 3.14 cub.m. and was ii 
m. broad. When the water rises 0.44 m. higher, the breadth increases to 22.5 m., 
and the velocity will then of course be considerably greater (fig. 223). A provisional 
calculation suggests that the volume will then be about 10 cub.m. In consequence 
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of the relatively small area of the upper lake — in fact it may, strictly speaking, 
be regarded as an expansion of the river-bed — this high water would seem to go 
past rather rapidly. By the beginning of December the outgoing volume has already 
diminished to one-third, and would possibly decrease still further during the course 
of the winter, unless, as I have already suggested, this volume of 3 cub.m is to be 
regarded as the result of the contribution of the perpetual springs superadded to 
the volume of the Tsanger-schar, which also is derived in the first place almost 
entirel)- from springs, and consequently will remain pretty constant during the winter. 



Fig. 223. 0.26 0.52 o.sj 0.94 0.30 = depth. 


The bed of the river is pretty straight; at all events its windings are incon- 
siderable. It is only on the left bank that there exist the beginnings, long and 
narrow, of alluvial formations. Those that lie below the spring I have mentioned are 
the biggest and would appear to be in a measure produced by the spring-water, 
which flows pretty abundantly. This Avater is, it is true, quite clear; but it may 
possibly give rise to a whirlpool, which forces the solid material to settle to the 
bottom. At the time of our visit the river-water was as bright as crystal, and 
contained no trace of either dust or mud. The alluvial formations point therefore 
to an enhanced activity at certain times. 

Along the left bank is a narrow strip of grass, which runs rapidly up towards 
the foot of the gravelly screes. A little way back from the right bank is a low, 
rounded ridge, likewise grassed over; this may evidently be regarded as an older 
strand-terrace, now in great part destroyed. Lower down the river widens, and a 
promontory from the southern mountains forces it to form a S-shaped bend: at this 
spot it was covered with a sheet of ice one night old and as thin as paper. Above 
that we saAv no ice except in the more sheltered bends; but below that point the 
ice increased in area, and in some places the river was entirely sheeted with a film 
I to 2 mm. thick, which seriously impeded our progress. Next the right bank was 
a crescentic alluvial deposit of pretty big extent, almost entirely under water; this 
was at that time covered with a sheet of ice as much as 2 dm. thick. Along the 

southern bank too there was a belt of ice sufficiently strong to bear both us and 

the skiff. Here in one of the deeper parts we saw fish swimming amongst the 
Algae. In two places the big alluvial deposit rose into islands, with steep sides and 
grass on the top. These originally formed part of the bank, but had been rent 
away from it by an exceptionally large flood, and are now independent of it. The 
erosion terraces still continued to be powerfully developed. We next passed three 
more springs on the left bank, which had given rise to large cones of ice, of the 
same kind as those at the springs of Temirhk, only' a good deal smaller. 

After making a bend to the north, in which the water was open for a short 

distance, the river became entirely frozen over. At the same time it grew broader. 
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400 to 500 m., expanding trumpet-fashion until it was more like a bay of the 
Panggong-tso. The ice in the middle of the current was however thin and would 
nowhere bear right across. Just before it enters the Panggong-tso, two tongues of 
alluvium jut out into the river, both from the right. They point towards the east, 
that is to say up-stream, against the current. This direction is of course imparted 
to them not only by the prevailing wind, but also by the waves to which it gives 
rise, and which run counter to the current and affect especially the surface water. 
Near the lower of these two capes we found a small round hole in the ice, made 
either by an eddy or by a spring at the bottom. The mouth of the river put me 
strongly in mind of the embouchure of the Satschu-tsangpo into the Selling-tso. In 
both cases there is a regular channel, a broad bed widening out towards the lake 
and terminating in an open estuary. 

All day the wind blew hard from the west, so that we were all the more 
surprised to find a considerable expanse of ice stretching from the mouth of the river 
for a long way out into the lake. In fact we could only just discern its greenish 
blue water as a narrow ribbon beyond the white edge of the ice. This ice-sheet 
at the eastern end of the Panggong-tso was triangular in shape, its blunted apex 
entering the river-mouth, where it was directly connected with the river-ice. This 
was the only ice we saw on this lake, except for one or two narrow strips which 
we passed that same day close to the northern shore. The ice-sheet did not how- 
ever present a smooth level surface, but was rugged, consisting for the most part 
of pounded ice, which the waves had gradually driven into this bay from the west, 
and there packed up in circular belts. How this ice happened to originate in that 
part of the lake which is most exposed to the wind is not difficult to explain. It is 
fresh water out of the Tso-ngombo which has spread out over the salt water of the 
Panggong-tso and then frozen during the still cold nights. We found that the 
water which was being blown into the river had a temperature of i V'2° to 2°, and 
it did not therefore freeze until it arrived at the middle reaches of the river, 
where it was cooled in the shallow bed. In the lowest part of the channel, where 
the stream is twenty to thirty times broader than it is higher up, and where the 
depth increases until in the river-mouth it amounts to 5 or 6 m., the current was 
so little noticeable that it offered no impediment to the frost. The temperature in 
the eastern part of the Panggong-tso was 0.9°, and consequently it too presented 
no hindrance to the freezing of the layers of fresh water resting upon it. Accordingly 
the latter freezes in narrow belts, which however are broken up the following day 
and the pieces driven against the edges of the nearest resistant ice. In this way 
the triangular ice-sheet will go on increasing during the course of the winter, spreading 
out farther over the lake, though I do not suppose that it advances to any very 
great distance unless the wind drops for a sufficiently long period to allow of the 
ice acquiring a certain power of resistance. 

From the lower cape we rode towards the north-west, keeping along the shore. 
The ground next the lake consisted of barren schor, on which older, curved beach- 
lines were discernible, formed by the wave-beat of the Panggong-tso. A little dis- 
tance from the shore is a stretch of dunes, about a meter high and overgrown with 
grass. The beach is crossed at that point by a dry river-bed coming from the 
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N. 24° E., broad and winding, but not very deeply incised. In its bottom were 
several belts of ice and frozen pools; it bore evidences however of carrying at times 
a ver)^ large volume of water. It rises in the big glen of Niagzu to the north, and 
possesses an extensive drainage-area. After rain the river swells to a considerable 
stream, and transports quantities of mud out into the lake. So far as I could see, 
no branch of this river joins the arm connecting the Tso-ngombo with the Pang- 
gong-tso. The Tibetans who were then encamped beside the ruins of Khurnak, 
draw such water as they need in winter from the bed of the Niagzu river. 



Fig. 224. ON THE SHORE OF A BAY OF PANGGONG-TSO. 


After that we passed two frozen springs, and a third at the foot of the first 
cape that we doubled; but this w'as not frozen and its w'ater had a temperature of 
6.7 . Thus to the eastern part of the lake a not inconsiderable supply of water is 
contributed directly by springs, and it spreads itself out on the top of the salt water. 
By the next cape the northern wing of the triangular ice-sheet had thinned out to 
a point; though in the next bay we came to there w^as a thin film of ice, which 
undulated with the movement of the waves, the lake being then in commotion. We 
found similar thin films of ice in the next following bays; but the farther we advanced 
towards the w'est the smaller they grew, the water becoming at the same time salter, 
and at length the ice came to an end altogether. From one cape on the lee side 
a long narrow tongue of ice jutted out towards the north-east, a little distance out 
from the shore, and once or twice we observed patches of ice floating freely on the 
lake. The effect of these in moderating the violence of the weaves was visible a 
long^ way to the lee. In a word, the lake is not quite exempt from freezing, but 
Ais IS confined, at any rate in December, to its extreme eastern part. The salinity 
is slight: the sp. gr. at Camp CXLV w'as 1.0105. 
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The configuration of the shore in the case of the Panggong-tso is the same 
as in the case of the Tso-ngombo, the only difference being that the mountains 
which border the former appear to be more massive and more compact, and the 
spurs they send out higher. Our journey beside the Panggong-tso necessitated our 
doubling one projecting rocky headland after another, these forming blunted penin- 
sulas with bays between them; and at the base of each of these rocky headlands 
lies a scree of stones and gravel, which rendered our march difficult and slow. At 
the inner end of the bays the ground was generally soft and level; it is more fre- 
quently tinged with white than the soil beside the Tso-ngombo, saline deposits being 
of course the cause. We also observed lower shore-marks, a proof that the lake 
is shrinking; on the other hand the well-defined rampart beside the freshwater lake, 
which I attribute to the pressure of the ice in spring, was wanting beside this second 
lake: it was only in the east that we perceived a few rudimentary attempts at such 
a formation. 

The Panggong-tso lies in the continuation of the Tso-ngombo’s latitudinal 
valley, one of the biggest and most accentuated of all the latitudinal valleys that 
we encountered in the whole of Tibet. In the light of the knowledge that we al- 
ready possess as to the orography of the country, it is not possible to say with 
certainty where this great valley begins; but one thing it is pretty safe to say: it 
does not begin at the lake near Noh, but it stretches, I feel sure, a good long way 
to the east of that lake, or rather east-south-east. Here on the high plateau it is 
however less sharply defined and bounded by mountain-chains; anyway the mount- 
ains that shut it in are less considerable than those which hem in the two Iona- 
lakes. On the plateau the valley appears moreover to divide into two more or less 
parallel valleys, one of which forms a continuation of that in which the lakes are 
situated, while the other is traversed by the Tsanger-schar. Other latitudinal val- 
leys could, I have no doubt whatever, be found in western Tibet which are just as 
well defined as this one, and run parallel to it, but what makes this particular 
valley so noteworthy is the presence of the two long lakes, which so sharply and 
so distinctly mark its course. In one respect however this valley does appear to 
distinguish itself from its congeners, and that is in its relatively great depth. As 
we shall find presently, the Panggong-tso is 48 m. deep, and after its water has 
disappeared, this valley will be even deeper than all the others. Moreover the cir- 
cumstance, that from time immemorial the road between Ladak and Tibet has al- 
ways run beside these lakes, has made this valley better known even to Europeans 
than all others in western Tibet. There still remains however a good deal to do 
before we can venture to make safe deductions with regard to these matters. 
Captain Rawling’s map contains some orographical features which appear rather 
strange. It is probable that here also the same parallelism obtains which governs 
the systems of the Himalaya and the Kara-korum, a parallelism in which the two 
lakes also participate. 

Along their southern shores runs, as I have said, a path; it appears however 
to be difficult to travel along it, and, so far as could be judged from the distance, 
it is impossible for camels. Bushes grow not only on the shores of the bays, but 
also on the stony capes, and this on both sides of the lake, though on the north 
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they thin out in a remarkable way. By preference they aj^pear to establish them- 
selves on that side of the rocky, stony promontories on which you would expect 
that they would find the smallest amount of nourishment and would be most ex- 
posed to the wind. As a rule, it may be said, that on these stony slopes the fresh 
and still living balghun bushes grow down at the bottom, only a few meters above 
the water; a little higher up they' languish and appear to be on the point of perish- 
ing; while towards the top of the slope they are withered and dried up, nothing 
being left except the stumps and knots of old roots and stems, often of consider- 
able size. Owing to the frequency with which this arrangement recurs, it cannot 
be the result of pure chance. The impression is borne in upon the observer, that 
the bushes which are now withered died in consequence of the recession and sub- 
sidence of the lake, with the result that their roots no longer reach down to the 
level of the water (fig. 225). Those in the middle zone are on the point of losing 
this connection; whereas those in the lowest zone are still fresh because they are 
able to satisfy their need for water. It is also noticeable, that the higher up the 
bushes are situated, the bigger they are, the explanation, no doubt, being that 
towards the bottom of the slope these are still so young that they have not yet 
reached the full period of growth, whereas those towards the top were fully mature 
and perfectly developed before they withered and died. Thus the vegetation also 
seems to afford an indirect proof, that the Panggong-tso is subsiding, though 
this stadium is of comparatively recent date. 

Here, in this eastern part of the 
lake, we soon discovered that the 
salinity is so slight that it is not even 
inimical to organic life. Wild-duck were 
quite common on its shores. And there 
evidently are Algse; at all events we 
saw them cast up here and there on 
the shore. At low places, where the 
shore-line curves, we found vast quan- 
tities of mollusc shells, and they were 
bigger than any that we had hitherto 
seen. In one place we observed spe- 
cimens of the usual Crustaceans. On 
the other hand we observed no fish; 
presumably the water is too salt for them. The grass was on the whole bad; 
further on teresken and other hard scrubby steppe plants occurred. 

On those parts of the southern shore which lie more exposed to the west we 
frequently observed distinct lines, showing where old strand-terraces had been. In 
one place there were seven such lines one above the other, the highest of Avhich 
appeared to correspond to that which we last measured. 

A blunted cape occasioned us no difficulty in getting past it, because at the 
foot of the mountain was a steep scree of stones. Every'where where they reach 
all the way' down to the water’s edge, these stones were panoplied as it were with 
ice, each individual piece being capped or crowned with a thick, white coverlet, and 
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this arises when the waves beat against the stones, chilled as they are during the 
night (figs. 226 and 227). Wherever the shore is flat and forms bays, it is often bordered 
with a narrow fringe of ice lying on the dr^? ground, and presenting in profile the 
appearance shown in fig. 228. Its edge is as a rule 19.5 cm. high and is abruptly 




Fig. 226. 


broken off. It would however be rash to conclude from this, that the lake had dropped 
to. the extent indicated since the narrow strip of ice froze; it is more probable that 
t is ribbon of ice originated as a consequence of the beat of the waves. Nevertheless 
the diminishing inflow from the Tso-ngombo in autumn and winter will of course 




320 


WESTWARDS TO LADAK. 


cause the Panggong-tso to drop, and this result will be further accelerated by the 
evaporation and the shortage in other supplies of water. 

Next followed a stretch of open, flat country round a bay; there we passed 
a little protuberance on our left hand, making a free-standing promontory in the same 
bay. On another similar mountain-knob a flock of sheep were grazing round an 
obo. This little littoral plain continued to increase in breadth and formed a blunted 
peninsula. It sends out a cape towards the south-east, forming the western boun- 
dary of the bay just mentioned; near its inner part it too had a narrow ribbon of 
ice. The plain is crossed by an erosion channel cut 3 V2 m. deep ; it issues out of 
a side-glen coming down from the north. Although it was then dry, one or two 

patches of ice still remained in the bottom. It is surrounded by numerous balghun 

bushes and yielded some grazing, although then hard and yellowed. The predo- 
minant rocks throughout this locality were green and black schists. The name of 
the place was Siriap, rendered Suriah on the English map. 

At last on 1 1 th December the weather 
was suitable for a trip on the lake, there being 

only the softest of breezes from the east, though 

the sky was everywhere covered with heavy 

clouds; and of the higher reaches of the mount- 
ains, in which, to judge from w'hat we saw after- 
wards, it was then snowing smartly, we saw 
nothing. On the south the mountains were grow- 
ing increasingly more massive and more imposing. I am fortunately able to add 
one or two photographs of them. Our Tibetans called them Manigangri. Snow 
also fell on the main range on the north side of the valley, as we saw from 
occasional glimpses of it which we caught through the side-glens. 

I now sent one of my Cossacks, 
together with a boatman from Lop, to 
make soundings. From Camp CXLV 
they steered towards a cape that bore 
S. 65° W. In the course of the 

afternoon a keen wind sprang up in the south and soon the lake was white with 

pursuing waves; but by then my men were safe over on the other side. They 

then proceeded to travel along it towards the west, while Tschernofif, the Cossack, 

made a preliminary map of it. At sunset, when they made a fire, we saw their 
camp bearing S. 7 To the results of their trip I shall return later on. 

Meanwhile the rest of us also pushed on west, keeping along the shore, which, 
being flat and soft, was scored by a great many gullies, all serving to carry water 
out of the transverse glens through the mountains on the north. One of these 
atercourses is of noteworthy dimensions and terminates in a bay deeply penetrat- 
ing inland, and sheltered in part against the southerly wind by a projecting penin- 
sula, with two small promontories that jut out north like barbs. The peninsula is 
built up of crags of green schist, with steep sides. At the foot of the crags was 
a scree or terrace of gravel-and-shingle and pebbles, the spaces between the larger 
stones being filled in with sand and fine material. They are as though they had 



Fig. 228. 





THE RIVER AT CAMP CXLIV. 
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been stopped up and plugged hard by the water, so that the whole now forms a 
single compact mass as hard as conglomerate. The upper surface of this terrace 
was then about 10 m. above the level of the lake. But it has been subsequently 
undermined by the waves to such an extent that its outer edge has for the most 
part broken off. Between the rocky wall and what survives of the crumbling ledge, 
and on the outside of the heaps of fallen material, runs the track, only one meter 
broad (fig 229). For a caravan of sheep, marching one behind the other in Indian file, the 
path is passable enough, but for camels it is quite impassable. Fortunately the lake 
at the base of the scree was so shallow, that we were able to lead our camels round 
one by one. The temperature of the water was + 1.9°, so that it was considerably 
warmer than it had been farther east, the difference being undoubtedly due to the 
greater depth of the lake in this part. 

We now travelled for a space towards 
the south-west, the shore being scalloped in 
the usual way with rocky headlands, parted 
by bays of regularly curved outline. Upon 
each of these bays there debouch as a rule 
one large glen and several smaller ones; and 
at the head of the larger one we generally 
saw a more or less conspicuous peak, pro- 
bably belonging to the main range or one 
of its more important branches. As in the 
case of the Tso-ngombo, so here again we 
were able to distinguish two different kinds 229. 

of shore formation; one being, like the plain at 

Siriap, convex towards the lake (fig. 2 30), a peninsula in fact, while the other is concave, that 
is to say a bay (fig. 231). The surface of the former is slightly and irregularly undulating and 
consists mostly of sand; the latter slopes slowly and regularly up towards the foot 
of the mountains. These flat peninsulas are not however so frequent as the bays, 
and in the case of the latter the same type recurs so invariably that one might al- 
most imagine them to have been cast in one and the same mould. The southern 
shore appears to exhibit on the whole the same configuration. It was however 
practically impossible to map it from the north side of the lake; both perspective 




Fig. 230. 
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Fig. 231. 
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and distance were deceptive. All the 
great chains and their spurs presented 
themselves foreshortened, in the way 
shown in fig. 232, which gives the 
appearance of a peak with two or 
more wings. On both sides minor 
glens debouch, and at the head of 
the principal glen we would see the 
outlines of a huge main range. I was 
mislead in this way by Gs ; after 
getting well past it, until it bore 
south-east, I saw that it presented 
quite a different appearance, being altogether unimportant, merely one of the 
extreme outside protuberances of a fork of the mountains (see fig. 233), crowned 
by several others that rise a good deal higher; when we saw it foreshortened, 
due south, these were masked by the lower swelling. In the latter case the entire 
section has a flat appearance; but in the former it develops a wealth of relief 
details hitherto unsuspected. The shore-line, which looked so straight when viewed 
from the distance, is in reality very sinuous and devious. On the north side 
of the lake we actually travelled sometimes towards the south-east and south on the 
east side of each successive promontory and north on the west side. 





In the vertical face of a rocky promontory we discovered five natural grottoes, 
which had clearly once been excavated by water (figs. 173 and 174). In this locality 
the bushes grew by preference on the level strips of shore at the inner ends of the 
bays. Grass was remarkably rare. 

We often observed beach-lines and strand-terraces; but it was only those at 
the bottom that we were able to study; owing to the steepness of the shores those 
higher up were not as a rule visible. A common type among these lower terraces 
is that' reproduced in fig. 234. It presents the appearance of a broad ledge of 
detritus and gravel-and-shingle, compact and stone-hard; and not seldom there were 
three of them, each more or less undermined by the waves. The highest may have 
been 10 m. above the level of the lake, the middle one 5 m., and the lowest i 
m. They occur of course on those parts of the shore in which the conditions are 
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favourable; that is, where there exists a rocky slope with a steep fall and an ac- 
cumulation of weathered materials at its base. These ledges furnish a striking proof 
of the fact, that the level of the lake is constantly falling. The upper part of each 
of these terraces will thus have been for a certain period an abrasion surface; after 
the lake has then dropped one or two meters, the base of the terrace will begin 
to be eaten into by the waves, and so become undermined, the result being a pro- 
jecting ledge or cornice. The tenacity of the material is so great that the ledge 
will often project several meters and form a sort of roof over a grotto (fig 235). The ter- 
races are, as it were, cemented to the face of the solid rock and occur with the 
greatest frequency on the eastern and western sides of each peninsula. For long 
distances these terraces make first-rate, level paths; but in consequence of the ravine- 
like gaps in them they are unsuited for a camel-caravan. A caravan composed of 
camels must find its way along down below them. 



The ground next the water in the penetrating bays consists of schor, that is 
to say, saliferous mud, often white with salt on the surface. Quite close to the shore- 
line runs a sandy rampart a couple of decimeters high, formed by the beat of the 
waves. Farther away the ground consists entirely of gravel. In the accompanying 
illustration (fig. 237) the regularly curved lines indicate these low ramparts of sand 
and gravel, which frequently, though at a considerable distance, reproduce faithfully 
the outlines of the existing shore. They are in fact mementoes of the lake’s latest 
period of subsidence. Fig. 238 shows a series of these strand-ramparts in profile. 
That side of each such rampart which looks towards the lake is of course always the 
longer, the more distinct, and the steeper; sometimes the inner one is absent altogether. 



Fig. 238. 


After a difficult promontory, round which the men were forced to carry the 
more valuable part of the baggage, the shore ran towards the north-west. Possibly 
this is the reason why the vegetation — grass, scrub, and bushes alike — suddenly 
came to an end, the shore being then of course more directly exposed to the wind. 
Even in the bays that are relatively more sheltered there is an entire absence of 
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vegetation. Generally the northern shore of the Tso-ngombo is richer in vegetation 
than that of the Panggong-tso. 

Under the force of the strong southerly wind Avhich was then blowing the 
waves thundered against the beach, their abrasive energy being quite impressive. 
All day we failed to observe any mollusc shells, nor did we see any Algae, though 
a certain striped appearance of the water a little way out suggested their presence. 
Of ice there was not now a trace to be seen. We passed the last in the deeply 
penetrating bay which I have mentioned: there several freshwater springs gush out, 
and it is their water, spreading out over the salt water, that freezes. Moreover 
the south wind, which was then blowing, effectually prevented the formation 
of ice along the northern shore. 

After another difficult promontory we came to 
a large bay, with an excellent, level strand. On its 
eastern side we found the merest sprinkling of grass, 
and on its west side four or five bushes, and higher 
up, near the eroded watercourse that runs down into 
it, some scrubby japkak. It was on this side of the 
bay, under the shelter of a rocky headland, that we 
pitched Camp CXLVI. The locality is called Gar. 
We did indeed discover a well at the edge of the 
lake, but its water was very little better than that of 
the lake itself. The sp. gr. of the latter was i.oios or 
a shade salter than at the preceding camp. All the way the prevailing rock was 
crystalline schist, black, dark green, and light green. So far as we were able to 
judge from the distance, the southern shore has a more abundant vegetation than 
the northern, partly because its level and soft strip of shore is very much broader, 
and partly because it is better screened against the wind. Its colour was yellow, 
and in one place we observed a large herd of yaks. 

Along the rocky brow of the promontory at the eastern foot of which we were 
encamped we perceived distinct traces of an old road, roughly made by utilising 
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the outcrop heads of the broken strata and levelling up with flat pieces of slab (see 
flg. 239). It runs at least 10 m. above the existing level of the lake, and was used 
at a period when the lake advanced quite up to the base of the rocky wall. After 
the lake retreated from a to the gravelly scree came into view, and there was 
no longer any need to have recourse to the road above. Generally in proportion 
as the lake drops so does its shore become increasingly more favourable for march- 
ing on. Formerly the difficult rocky headlands were more in number than they 
are now. 

Fig. 240 gives a schematic idea of how 
such a bay as that at Gar is constructed, and 
this may also serve as a ground-plan for most 
of the other bays that we came across. From 
a summit in the nearest main range two spurs 
run down at right angles to the shore, where 
they terminate in bold headlands. From each 
of these spurs a number of minor offsets jut 
out, more or less at right angles, and arranged 
like teeth in such a way that each »tooth» is 
backed on the opposite side of the spur by 
the space that intervenes between two other 
such »teeth». At the very end of the glen next the lake appear the old strand- 
ramparts; these are at the greatest distance from one another in the middle, but 
because of the increasing steepness they lie nearer together at the sides (fig. 24 1 ). From the 
lake-shore below no sign of the glen watercourse can be seen; though when you 
climb up above the highest terrace it becomes easily perceptible, split however into 
several delta-like arms. The reason why the watercourse is not visible farther 
down must be that, when in the rainy season the doubtless copious downflow of 
water is checked by the highest rampart, long lagoons and pools gather on the 
inner side of the same, and in them the sediment settles. From these dammed up 
pools above the water trickles down to the next rampart, where it again gathers 
into similar lagoons; and in like manner at the third, until finally it reaches the lake. 
It is this dispersion and distribution of the water that prevent a main watercourse 
from originating in the middle of the glen, and the same circumstances explain why 
the ground above each rampart is generally level, this being the effect of the 
sedimentation. 

During the night of the ii — 12th December there sprang up an exceedingly 
heavy storm from the north-west, and it continued all the next day with undiminished 
violence. Our camp however, which lay on the leeward side of the western pro- 
montory of the bay, was perfectly protected; but outside the promontory the lake 
was lashed into foam, while breakers thundered against the beach and the wind 
whistled through the mountains. The southern shore was completely hidden by snow- 
clouds; a snow-storm was raging on the Panggong-tso, and we seemed to realise 
how the wind, sweeping across its level expanse, and being forced in between those 
vast mountains, sensibly increased in intensity, driving as it were through a natural 
tunnel or rifle-barrel. 
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Fig- 243- UP TO THE DIFFICULT PASS. 


The track then skirted first the promontory next the camp, and next a smaller 
similar promontory which separates two little bays from one another. After that 
came a large cape like that which I have described in our preceding day’s journey, 
and north-w'est of it followed a more deeply penetrating bay. This last is bordered 
on the west by a large, compact mountain spur, which does not allow of any pas- 
sage round it at the bottom. The Tibetans had warned us of this place and pre- 
dicted that it would be practically impossible for us to get our camels over it. After 
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crossing the outlet of the big, broad glen that debouches upon the bay, we made 
a temporary camp at its western side, while we examined the base of the rocky 
spur. It turned out that it actually was impossible to advance. In two places the 
headland plunges vertically down into deep water, so that a man on foot could not 
possibly get past. The path that leads over the hindrance is a mere trifle for yaks, 
sheep, and men on foot, nor does it occasion any real difficulty to horses; but we 
had our camels to think of. The path climbs straight up the mountain side to the 
top and we had to sacrifice a couple of hours in making a zigzag track with axes 
and spades, and up it we then pushed and hauled our camels one by one. From 
a very awkward clay-slate knoll that lies half-way up to the pass I made the 
accompanying sketch (fig. 244) of the glen, looking down it and including the view 
across the bay and the lake, which, the snow having then ceased, lay spread out 
before me in all its glorious majesty. The path runs for the greater part of the 
way along the inner or northern side of a side-wing of the spur that terminates in 
the impassable headland. The summit of the pass is marked by a heap of stones, 
crowned with streamers on a pole. Thence the scene which unfolded itself was 
even more impressive: we commanded the entire north-western part of the lake, 
and saw how it is embedded between immense mountainous masses, clothed from 
base to summit with snow dropped by the last snowstorm. It was of course more 
particularly the southern shore of this peculiar lake, with its uniform breadth, which 
fettered our attention. It was easy to see that there exist on that side no 
difficult passages such as those which we had to surmount on the northern shore: 
the strip of strand is broad and level, though a great number of transverse glens, with 
gravelly screes, open out upon it. One of these is particularly large, and in the middle 
of it there was a gleam as of water. Right away at its head rises a chaos of gigantic 
crests, peaks, and chains. We were not however allowed to enjoy this fascinating 
spectacle for long, for the storm broke out again, and raged with unexampled violence, 
and in less than a minute we were chilled to the bone and almost frozen. 
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tig- 245. A DIFFICULT ROAD FOR CAMELS. 


The descent on the west was very little better than the ascent. At first it 
was easy, for we went down the gently inclined slope of the crest of the spur, but 
eventually we came to another place that was absolutely impassable for camels. The 
path clings hke a coping to the side of a precipice, but it is too narrow for camels. 
Fortunately we were able to take them a roundabout way, though even that was 
down steep, barren slopes, until they reached the next level expanse of shore, and 
there we pitched Camp CXLVII. The locality is said to be called Schovoto, and 

Aere we found a well containing perfectlj- fresh water, and also some bushes and 
japkak scrub. 











CHAPTER XXL 


THE WESTERN PANGGONG-TSO. 

The configuration of the shore west of the pass is more irregular than usual, 
and the scenery wild and fascinating owing to the capricious relief. Here occurs a 
circular bay, with a relatively narrow opening towards the lake. On the east it is 
bordered by the spur which we had just crossed 
over. From this a pointed cape projects west, the 
sides of which go sheer down into the lake. Then 
follows a flat expanse of shore, which seems to owe 
its origin for the most part to the fact, that the 
sediment washed down from the mountains has been 
carried to the leeward side of a smaller cape and 
has there accumulated. This inclosed bay sweeps 
round for a great part of the way in a regular curve, 
while the usual strand-ramparts, marking the lake’s 
subsidence, are visible on its flat expanse. On the 
west the bay is bordered by a cape of a more unusual 
shape, namely a naze projecting southwards and 
bearing a solitary knoll at its extreme tip. 

The flat ground in the outlet of the eastern 
glen has something of the appearance shown in fig. 

246. The darker lines indicate the outline of the 
base of the hard rock; the outlets of the side-glens 
are occupied with yellow gravelly screes, descending 
steeply towards the principal glen. The flat scree of 
the latter is furrowed by a number of watercourses 
more or less deeply incised. The deepest is only V2 
m. down, but its sides are vertical, a proof of the Fig- 246. 

energy of the erosion. This watercourse reaches 

down to the lowest strand-rampart, but is not now able to break through it. As 
however this rampart is low, it is fair to assume that it is occasionally broken 
through when the torrent is especially big, but that the action of the waves builds 
it up again. 

lied in, Journey in Central Asia. IV. 
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Owing to the cloudy weather and the snowfall of the last two days the tem- 
perature had risen: on the night of the iith — 12th Dec. the thermometer only 
dropped to — 7.5°. 

On the 13th December the wind again blew hard from the west. We were 
then travelling towards the north-west, and thus had on our left the cape with the 
terminal knoll, shown on fig. 247. The cape rises at its highest 3 m. above the 
level of the Panggong-tso, and at its narrowest part possesses a little lake, about 
10 m. in diameter^ then frozen. Beside it we observed signs of higher levels, and 
it cannot be long since the little knoll formed an island close to the shore. In the 
Panggong-tso, by the way, we did not see a single island. After that the shore 
continued to be uncomfortable, being steep and stony, and we often had to level 

it with our spades and roll aside big 
stones that lay in our way. Next 
follows a large bay, not penetrating 
very deeply inland, with a level shore, 
Fig- 247. on which bushes and scrub were 

growing. On the west it is bordered 
by a pronounced headland, which forced us to incline south-west, and after that by 
following the shore we were turned for a pretty considerable distance towards the north, 
passing a couple of small pointed capes. The shore there is extremely picturesque. 
The cliffs, consisting of black and green schists, dip 70° towards the south; the faces 
of the rock are often as bright as metal and glittered in the sun. Below the cliffs 
we had, the whole of the way, the above described terraces of »cemented» gravel- 
and-shingle, masking their base up to 8 or 10 m. above the lake. Fig. 248 shows one 
such terrace, and furnishes a proof that these formations are parasitic in their nature, 
and owe their origin to the saltwater operating amongst the disintegration material, 
both coarse and fine. Off these terraces the lake always appears to be of consider- 
able depth; at even only a few meters from the shore the water has a dark look. 

These loosely affixed terrace-formations are not seen higher up; the reason prob- 
ably is, that they have been destroyed by the atmospheric agencies since the lake 
dropped sufficiently to expose them. 

After travelling for a space towards the west- 
north-west, w'e approached a peninsula jutting a fairly 

long way out; but it is so low that we were able to 

march straight on over it by a lower threshold pass. 

West of it lies a bay with a level strand, on which 
japkak scrub w^as growdng luxuriantly. Here, but 
only on the sheltered side of the scrub and the erosion 
terraces, a few patches of snow were still lying, left 
from^ the last snow-storm. Upon this bay debouches 

^ t)ig glen coming from the east. The brook 

ffiat courses down it has excavated a channel 3 m. deep with vertical sides; but it 
IS not until It almost reaches the lake that it exhibits these emphatic results of 
Its energetic erosion, for at only a couple of hundred meters higher up the water- 
course was so shallow that our camels were able to cross over it. The explanation 
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of the difference lies clearly in the subsidence of the lake. If we suppose that the 
lake-level is at a (see fig. 249), then the erosion terraces will be relatively low. 
After a time the lake-level will drop to b, and as a consequence of that cataracts 
must be formed in the lowest part of the glen. This again will in a high degree 
increase the erosive power at that point, and this enhanced erosive activity will 
advance slowly upstream. At about 200 m. from the existing shore it was quite 
easy to discern the point to which the brink of the cataract has receded. In pro- 
portion as the lake drops, the greater will grow the energy of this retrogressive 

erosive activity, and the higher will grow the steep erosion terraces which fence 

in the watercourse. At the bottom, next the lake, they are now 3 m. high. All 
the indications connected with the outlet of this glen seem to suggest that the lake 
is shrinking at a fairly rapid rate. In any case the shrinkage is so rapid that the 
erosive activity is unable to keep pace with it; for were it able to do so, there would 

be no cataract sill in the channel. At the time we saw it, the channel was perfect- 
ly dry. _ 

The next peninsula is formed ^ 
by a rocky spur with steep sides. 

This we had to cross over, and at its 


Fig. 249. 


western foot, that is on the eastern side of a deeply penetrating bay, we pitched 
Camp CXLVIII. The locality is called Sertse, on the English map Churtse. Here 
debouches from the north a very broad glen, the outlet of which constitutes the 
relatively extensive plain of Sertse. It was here that I was met by a relief caravan 
sent out from Ladak. 



Fig. 250. CAMP CXLVIII. 


At last on 14th December we had fine weather, a perfectly clear sky and a 
gentle breeze from the west. The mountain panorama of the southern shore now 
stood forth in all its glory, brilliantly white and blue. In its higher regions we could 



332 


WESTWARDS TO LADAK. 



Fig. 251. CAMP CXLVIII. IN THE FOREGROUND THE TERRACE FROM WHICH THE STREAM 

ISSUES. 



Fig. 252. CAMP CXLVIII. TENTS OF THE LADAKIS. 


just make out what we guessed to be occasional short glacier arms. Directly op- 
posite to us, or S. 43 W., were the village and fields of Man, and beside a glen 
traversed by a spring-fed stream were houses and steadings in several places. 

Quite near to our camp and close to the lake-side a copious spring gushed 
out. With the temperature of the air at 6.0° at i p.m., the temperature of the 
Avater m the bay was + 6.1°, the difference being attributable to the spring just 
mentioned; for the temperature of the spring- water was + 16.2°, so that the water 
was tepid. It was as bright as crj'stal and perfectly fresh, and issued in a continuous 
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stream at the base of a vertical terrace i b2 m. high; it gives rise to a rivulet, 
which, about lo or a dozen meters lower down, makes its way into the lake. By 
its means the water in the fairly land-locked bay is kept relatively warm and fresh. 
The spring rivulet crossed the bay in a curving current, from which steam arose all 
day, even when the sun was shining, thus giving rise to a strange and unusual 
spectacle. In the morning the clouds of steam were so dense that they hid the 
southern shore almost entirely from our sight. In the rivulet from the spring Algae 
were flourishing and the usual Crustaceans were present. 



North. South. 


Fig. 253. 3.12 23.037,2337,0638.1039040.0 40.0 40.15 40.35 38,73 36.92 33.55 30 ' 6 ° 28-^4 

Breadth = 11,800 m. Horizontal scale = i : 100,009. Vertical scale = i : 10,000. 

The stormy days made me somewhat anxious about Tschernoff in his trip 
across the lake; but once or twice we had seen him and his companion, and their 
bivouac fire, on the opposite shore; from this we knew that they had not been 
caught in a storm out on the open lake, which in consequence of the high waves 
would have been decidedl)' dangerous. We now at length caught sight of the skiff 
steering straight for our camp from the locality of Man, a little east of the village. 



Fig. 254. LADAKI,\ TENT AT SERTSE. 


The weather had prevented them from taking more than two series of soundings. 
These were however sufficient to prove that the Panggong-tso is not only bigger 
and broader, but also deeper, than the Tso-ngombo. The first series started from 
Camp CXLV and ran diagonally across the lake towards the S. 65° W., a distance 
of 11,800 m. Soundings were taken at 15 stations, that is, once every quarter of 
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an hour clurin<( the journey, the speed of which was controlled by the velocity instru- 
ment. I'he result is shown in the accompanying profile (253); from that it ap- 
pears that the southern side of the lake is only a trifle steeper than the northern side. 
I'he jirofile proves that the basin of the Panggong-tso is characterised by the same 
feature as that of the 'Fso-ngombo, namely its bottom is extraordinarily level, form- 
ing in fact a trough, which from its deepest point, 40.35 m., slopes with the utmost 
gentleness up towards the shores, but upon approaching close to these it ascends 
rather abruptly. 'Phroughout by far the greatest part of its area the depth varies 
extremely little; in ten out of the fifteen soundings the variation was not more 
than 3 m. 


South. ' ' ' North, 

t'ig- 255- 25.3s 47.50 45.88 39.00 22.05 

Breadth = 5,250 111. Horizontal scale = i : 100,000. Vertical scale = i : 20,000. 


From the cape where this line of soundings terminated, the two men followed 
the southern shore, and the Cossack made a preliminary map of it. Next day, 
as a violent gale was blowing, they were only able to traverse a short distance to 
another projecting cape. 1 he third day they followed the shore farther towards the 
north-west, passing a village of 5 or 6 houses, with one or two willows growing 
beside them, and spent the night in a second village, consisting of a dozen scattered 
huts. On the 14th December they continued on to Man, which consists, they re- 
ported, of about 25 houses. They were everywhere received with the greatest 
hospitality by the people, who supplied them with provisions, and whilst the storm 
lasted lent them a horse to carry the skiff. From Man they steered N. 26° K. to 



Fig. 256 . A B.\Y WEST OF SERTSE. 
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our camp at Sertse, a distance of 5250 m., taking 5 soundings on the way. Along 
this stretch the deepest place was 47-50 m., situated as before rather nearer to the 
southern shore than to the northern. This depth corresponds almost exactly to 
the greatest which I first sounded in Tibet, namely in the freshwater lake between 
Camps XXXVIII and XXXIX (1900), where the depth amounted to 48.67 m. Thus 
according to our soundings, the Panggong-tso is 16 m. deeper than the deepest 
part of the Tso-ngombo. Generally it holds good with regard to these soundings, 
that the depth increases towards the west, so that possibly there exist even greater 
depths west of the line last sounded, though it is more probable that the lake 
bottom soon begins to rise towards the level plain situated at the western end of 
the Panggong-tso. 



Fig. 257. FROM CAMP CXLVIll. 


December 15th. At Sertse w'e divided. The caravan made a detour, start- 
ing up the big glen which opens on the north, and then crossing over a relatively 
easy pass, in an offset of the bills, so reached the next camp beside the next bay. 
This was at all events an easier route than that w'hich I followed along the water’s 
edge. After riding a considerable distance across the steep gravelly slopes, we 
climbed painfully up to the pass, situated in the crest of the spur that forms the 
eastern boundary of the next bay. The pass is crowned by a cairn of stones. 
Over on the other side we followed the shore towards the north-west at about 40 
to 50 m. above the lake. The shore-line is pretty straight and the mountain-slopes 
are not interrupted by any notew'orthy glens, watercourses, or ravines. Down be- 
low, at the base of the slope, there is generally a narrow fringe of flat shore, a 
few meters broad and occasionally running out into miniature capes. The bottom 
of the abrasion terrace consists of white sand and gravel, imparting to the bright 
lake water a light green colour. As we rode along up above, we could distinctly 
see how these white patches at the bottom were far broader on the east side of 
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each little cape than they were on the opposite western side. The difference is 
due to »shore translation*, the effect of the waves beating obliquely upon it, and 
bit by bit transporting the material to the leeward side. 



After that we approached a fresh bay and followed its eastern side due north, 
passing on the way two stone sheepfolds in a locality called Hung, or Illung, as the 
English map spells it. Instead of continuing on beside the pass, which was said 
to be difficult from that point, we struck up the glen that opens upon the bay, and 
leads up to a little pass. The English map does not show any path at all along 
the lake-side; the route over the pass is certainly always used. The ascent is steep; 
the track keeps all the way to the watercourse; and the mountains on both sides 
grow relatively lower and lower and approach nearer to one another. Even the 
fresh horses which had been brought us from Ladak felt the climb, for they fre- 
quentl)- had to stop and rest. Small patches of snow still remained here and there. 
The pass itself (alt. 4913 m.) is flat and rounded, and is crowned by a cairn of 
stones. Here again we had an opportunity to enjoy the glorious view. The lake 
was as if confined in a narrow trench far down below our feet, and in com- 
parison with the world of mighty mountains which encircle it oh all sides, it ap- 
peared quite insignificant. To the north-west were immense crests; on the south 
shore a labt’rinth of mountains said to be called Jagtse-bombo. The spur which 
e.xtends south-west from the pass appeared to be connected uninterruptedly with 
them, so much so that it was difificult to make out how the lake penetrates be- 
tween them. 

The descent from the pa.ss towards the north is at first rather steep; but the 
descending watercourse with its thal-a'cg soon turns to the north-west, and the slope 
then grows gentler. Below us we beheld the innermost part of a bay of the 
namely the bay that penetrates farthest inland. As it approaches the 
level shore, the glen widens out considerably. On our way down we passed on 
the left a small detached rocky knob. Except for some teresken and grass, both 
extremely thin, growing on the flat shore belt, the country was very barren. We 
pitched Camp CXLIX at the ver}' head of the bay in a locality called Solung-tschok, 
the name on the English map being Soulon-kiok. There a spring gushes out at 
the very edge of the lake, the temperature of its water being + 15.1°; but it trickled 
out so slowly at the foot of an overhanging terrace that it took a considerable time 
to get a can filled. The sp.gr. of the lake water in the bay was 1.0102, conse- 
quently less than in the places mentioned before, a fact which suggests that springs 
issue at the bottom of the lake. Notwithstanding that the bay is well protected by 
the great spur on its western side, it was nowhere frozen. Our new guides de- 
clared that summer and winter alike the lake maintains the same level; but it is 



THE WESTERN PANGGONG-TSO. 


337 


little likely that they have taken any note of the changes which may have occurred 
Here again ramparts and rings of white salt indicate that the lake for- 
merly reached a higher level. 



r — 



Fig. 259. SOME GROUPS OF THE LADAK RELIEF EXPEDITION. 


The bay is long and narrow, and picturesque, and penetrates inland a distance 
equal to the breadth of the entire Panggong-tso ; in fact it resembles a fjord clasped 
about by vast mountain-spurs. On the southern shore is the village of Pangmik 
with three steadings. The day was genial and still; but in the afternoon the sky 
was covered with dense clouds and some snow fell. It was a long time since we 
had witnessed the fall of snow; but in this respect that wdnter was said to be quite 
exceptional. 
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On the 1 6th December we at first followed the shore for a space, passing a 
cape and a bay; but at the base of the next cape we turned away from the shore, 
and Avent up a sort of ravine between rocky heights, which took us to the west- 
south-west, though afterwards we travelled for the most part on soft detritus, having 
quite close on our right the upper course of the deep-cut erosion channel. The 
pass itself is flat, and scanty scrub was growing. The snow increased in quantity 
the farther we advanced west: at the west end of the lake it even lay on the level 
ground, and not on the crests and slopes of the mountains only. The western de- 





Fig. 260. SOME GROUPS OF THE LADAK RELIEF EXPEDITION. 


clivity from the pass is more gentle than the eastern, and is smothered under 
sand, both soft and deep. This brought us over the great spur that borders the 
big bay on the west. It would probably be impossible to get round its extremity. 
From Camp CXLIX we counted on its eastern side also six capes, one 
after the other, and all having a steep descent into the lake. All the same the 
route vm the pass means a considerable detour. 

After passing the outlet of a considerable glen coming from the east, we 
again approached the shore. Looking back towards the east we then saw only 
one less accentuated cape of the big spur, the reason being that the last bay on the 
north side of the lake does not penetrate very far inland. After passing yet one 
more cape, we turned our backs upon the extreme north-western bay of the Pang- 
gong-tso and crossed the lacustrine plain towards the outlet of a glen which we 
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saw gaping wide in the south-west. This lake does not end like its eastern neigh- 
bour in a point, but in two bays of the same size, separated from one another by 
a gentle outswelling of the shore-line. The surface features in the north-western 




Fig. 262. ON THE ROAD TO THE PASS WEST OF SERTSE. 


continuation of the great water-filled latitudinal valley are however very different 
from those of its eastward continuation. In the latter direction we found the country rela- 
tively open, there being two broad, flat valleys, which may be regarded as the 
continuation of the lacustrine valley. Westwards however, while two glens again 
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Fig. 264. ON THE PASS OF DECEMBER 1 6. 


debouch upon the lake, one from the north-west, the other from the west-south- 
west, they are both narrow and deep, and in point of scenery have nothing in com- 
mon with the big latitudinal valley which contains the Pano-cronor-tso. The level ex- 
pause which forms the direct prolongation of this lake is narrow and insignificant, 
and is bounded on the west by the imposing mountain-mass that separates the two 
glens one from the other. 

This little plain is however of rather a peculiar character, for it very closely 
resembles a miniature desert. Its surface consists exclusively of soft sand, arranged 
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in sedimentary dunes, generally disposed in long lines, and often with scrub growing 
on them, which converts them into small mounds of the usual East Turkestan cha"^ 
racter. The plain is crossed diagonally by a river-bed of the highest importance, 
about 6 m. deep and in general a hundred meters or so broad, and inclosed be- 
tween scarped erosion terraces, which show admirably the several layers of clay and 
sand. At the bottom lay an almost continuous ice-sheet, broken only in the middle 
y a long, narrow bank of sand and mud. No running water was however visible 
though possibly there may have been a current underneath the ice This river 
issues wholly out of the glen which we saw opening to the north-west, though higher 



Fig. 266. THE NORTHWESTERN BAY OF PANCGONG-TSO. 
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up it is formed by two other glens, of which the one on the south is the larger, 
having energetically cut its way down into the immense snow-clad mountain-masses. 
Even the surface of the plain itself was thickly dotted over with thin snow-drifts; 
but hea\’)’ drifts were accumulated against the western escarpment of the river. To 
judge from the energetic sculpturing, vast quantities of water must make their way 
down this channel in summer, and the water in the western extremity of the lake 
will then be a good deal freshened up. 



Fig. 267. OUR LAST TIBETAN. 


After traversing the remainder of this lacustrine plain, which is known as 
Lukkong, and on which we came across three tents, we approached the sharply 
defined edge of a steep terrace or platform built up entirely of detritus. Its eastern 
margin is in fact so sharply accentuated that it might readily be considered, mis- 
takenly, as a former position of the right bank of the river, the stream having sub- 
sequently shifted farther to the east and destroyed its own left bank. However we 
soon descended from this platform and found that its opposite face, looking upon 
the outlet of the southern glen, bears precisely the same appearance as the eastern 
face, which suggests that it has been modelled by the stream that flows down that 
glen. This however is not the case. The platform terminates in a point running 
out towards the south-east and it simply consists of the continuation of the rocky 
headland which rises above it, or rather of the flattened gravelly scree at its foot. 
The most surprising thing however is that in the southern glen, into the throat of 
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which we now entered, there is no drainage-channel whatever, although I fully 
expected to see one of the same size as that in the north-western glen. There was 
it is true, a tiny rivulet; yet it was quite insignificant, and did not belong to the 
main glen, but came out of a small side-glen that pierces the mountains on the 
south. Of this puzzle we were soon to discover the explanation. 



The bottom of the valley, which ascends slowly and irregularly towards the 
south-west, is completely choked with gravel and stones, wholly products of disinte- 
gration, which have tumbled down from the surrounding mountains and make the 
track exceedingly uncomfortable. We passed a very beautiful obo, consisting of two 
stone kists, one, on the east, covered with well-carved Mane formulae, the other, 
on the west, bearing poles and flags. Soon after that we approached a little pass, 
and there we discovered the explanation of the puzzle, an explanation which throws 
a most interesting light upon the orographical problem as a whole. The pass is 
so low and slight that it would escape notice were it not that the watercourse which 
emerges from it runs to the west, betraying that the surface slopes in that direction 
and not towards the lake. Consequently the obo in the glen by which we ascended 
marks the western boundary of the hydrographical area of the Panggong-tso, and 
we had consequently now entered the drainage-area of the Indus. From that point 
we should definitively leave behind us the elevated and relatively flat highlands of 
Tibet, where the surface modelling is less energetic, and should be travelling down 
to lower levels in a peripheral region. Thus this little pass, although scarce dis- 
cernible, possesses greater orographical and hydrographical importance than the great 
passes which we crossed over in the vast Arka-tagh. While the latter merely form 
a hydrographical boundary between the Lop-nor region and the self-contained drainage- 
areas of central Tibet, the former constitutes a dividing-line between the inland drain- 
age regions of Central Asia and the Indian Ocean. 

Leaving the threshold pass behind us, we rode slowly down a big imposing 
valley, quite broad, its floor level and for the most part strewn with sand, in- 
terspersed at intervals with patches of stones and gravel, bushes and scrub, though 
these last were thin. Except for small watercourses, formed by the latest rain, 
and soon coming to an end, this great valley also is destitute of streams. In pro- 
file It presents the appearance shown in the accompanying sketch (fig. 268); that 
is to say the bottom of the valley makes an even line between the bases of the 
mountains on each side, and throughout the whole of that thalweg there does not 
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exist a single edge to betray that water in noteworthy quantities ever courses down 
it. It was not until we had passed the outlet of a side-glen coming from the left 
that we perceiv^ed any erosion channel; this carried even then a little water, thouorh 
it was divided into several arms distributed over its pebbly bottom, and most of 
them frozen. Entering the principal glen, it forms an orthodox channel, in which 
however both water and ice were soon swallowed up amongst the gravel. The 
bottom of the valley contains indeed a good deal of sand. After that several small 
steep transverse glens open out on both sides. Scattered along the foot of the 
lofty mountain walls there are a goodly number of more or less free-standing knolls 
and buttes. Amongst certain of these was a tiny frozen lake, called Tschakar-tala or 
Sovar, which filled the whole of the bottom of the valley. It is more probable how- 
ever that the vast expanse of ice which we saw was formed by spring-water, which 
had thus frozen into sheets. The absolute altitude amounted here to 4254 m., so 
that we were now 63 m. bclozv the level of the Panggong-tso. The rocks consisted 
for the most part of schists, granite, and quartzite- On our way down from the first 
pass we came across one or two fragments of granite. I did not however observe 
directly any signs of glacial activity. .A^ll the same the impression arose in my 
mind, that the elongated depression in w'hich the lakes lie, and which orographical- 
ly really is a latitudinal valley, once served as the pathway for a big and massive 
glacier, which had its gathering-grounds and yfr«-basin to the west, and itself tra- 
velled east through the valley; and it is in consequence of this that the bottom is 
so smooth and level as we actually find it to be. Otherwise it is difficult to account 
for its possessing these properties. In valleys in which there exists no reason for 
supposing glaciers ever were present, the bottom is seldom so level; generally in- 
deed there e.xist several cross-thresholds, passes, and similar irregularities of sur- 
face. T here do, it is true, exist irregularities of this character in this great valley, 
more particularly the isthmus between the Tso-ngombo and the Panggong-tso; but 
this in no way militates against my supposition. For it must be remembered that 
it is just at that point that the great glen of Niagzu debouches from the north, and 
during the epoch in which the climate was moister than it is now an incomparably 
greater volume of water must have come down that way than the existing eroded 
watercourse would lead one to suppose. For a long period this river brought with 
it vast quantities of gravel and mud, and out of them formed a delta, which en- 
croached progressively upon the lake, until finally its flat scree reached right across 
it and cut it into two separate basins. In the extreme east we also observed si- 
milar divisions between the small lakes that constitute the beginnings of the Tso- 
ngombo in that quarter. It is moreover a noteworthy fact, that the depth de- 
creases from west to east and that the decrease appears to proceed with the great- 
est regularity; this suggests an erosive force acting with the greatest energy at 
the root of the glacier and of necessity decreasing towards its extreme tip. Then 
however we are confronted with the difficulty of explaining the possibility of move- 
ment on the part of the ice-stream along what was practically level ground, or 
even somewhat rising ground, unless we can imagine that the eastern lake-basins 
became at a subsequent period more filled up and consequently shallower. I 
must however leave this problem to geologists to solve. 




LOOKING WEST FROM THE PASS EAST OF SOLUNG-TSCllOK. 



MOUNTAINS SOUTH OF THE WESTERN PART OF PANGGONG-TSO. 
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I will now touch briefly upon the observations that I made with regard 
to the relations existing between the Panggong-tso and the drainage-area of the 
Indus, but only briefly, because my journey to Leh was too hurried to admit of 
my taking extended observations. I had thus ascertained that the lake-system 
of the Tso-ngombo and Panggong-tso is as a whole limited on the east by the 
gently ascending plateau country, bordered on north and south by gigantic 
mountain-ranges, and in the west possesses no more emphatic line of demarca- 
tion than the low sill or threshold to which I have alluded, and which in its 
longer cross-section presents the appearance shown in fig. 269. If a not very 



Fig. 269. 


deep gap were to be cut through this barrier, the lakes would secure an outlet 
to the west, and would empty their surplus water into the Indus. With regard to 
the height of this threshold above sea- level, I am unable to make any satisfactory 
statement. According to the reading of my aneroids, compared with those of the 
boiling-point thermometers, it ought to be 4327 m.; but before we can use this datum 
as a basis for safe conclusions, the exact value ought to be accurately known. I 
have mentioned above the existence of a strand-terrace at an altitude of 54 m. 
above the lake. When the basin was filled up to that level, it had of course an 
outflow towards the west over the top of the low sill, and the altitude of the latter 
above the level of the lake is at the present time perhaps the same, or only a 
little lower than, the altitude of the terrace, although the aneroid reading gives it 
a height of only 10 m. above the lake. Once, but at a very distant epoch, the 
lake received such copious supplies of water that the efferent stream to which they 
gave rise was a large river. The circumstance that this left behind it no erosion 
terraces in the neighbourhood of the little threshold pass does not necessarily prove 
very much, because the bottom of the valley has since that epoch been levelled 
down by the progressive denudation. Moreover the efferent stream was possibly 
so powerful that it occupied the greater part of the width of the valley. Since the 
climate grew drier, the volume in this efferent stream has also grown less, and 
during this period erosion terraces will in any case have been formed in the bottom 
of the valley. Finally the drop in the level of the Panggong-tso has proceeded so 
far, and advanced at such a rapid rate, that the erosive energy of the outgoing 
stream was not able to keep pace with it; for had it done so, it would have been 
able to carve a passage for itself down through the threshold barrier, and to-day 
the Panggong-tso would still possess an outlet just as the Tso-ngombo does. But 
this is not the case. The Panggong-tso has become cut off, and now forms a self- 
contained salt-lake, which does not receive sufficient inflow water to compensate 
for the loss through evaporation.' 

Hedin. Journey in Central Asia. IV”. . 
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Prior to the moment at which the lake was cut off, it may be assumed, that 
its level remained constant for a very long interval of time, and that that level was 
prescribed by the height of the western sill or threshold barrier. No matter how 
great or how little the amount of water that the lake then received, the surplus 
would always find its way out at the western end, the sill therefore serving as a 
regulator of the level. If now, as I suspect, the altitude of this sill corresponds to 
the 54 m. terrace, or even if it lies rather lower, the depth of the outgoing stream 
being added, we obtain a plausible means of accounting for the absence of observ- 
able terraces above the 54 m. altitude, as also for the fact of this terrace being 
more distinctly developed than those which lie at a lower level than itself. It is 
the memorial of a level at which the lake remained constant for an exceptionally 
long period of time. The Tso-ngombo is at the present day in a precisely similar 
situation, for its efferent stream regulates its level and keeps it constant, so that 
the strand-terrace which is now being formed by the action of its waves has every 
prospect of being powerfully developed. If at any time the inflow into the Tso- 
ngombo should be, as I have assumed it will be, too small to occasion an overflow, 
the same fate will then overtake that lake which has already overtaken the Pang- 
gong-tso: it will be cut off, and will turn salt. Judging from the slight degree of 
salinit)' which the water of the Panggong-tso exhibits, it cannot be very long since 
that lake was cut off: the water is not too salt but that yaks and dogs will drink 
it. The existence of mollusc-shells on its shores is evidence that the lake actually 
was fresh once. Possibly molluscs are still living in its fresher parts, for instance in those 
localities in which there are several springs or in the vicinity of the mouth of the 
stream from the Tso-ngombo; but as the salinity will increase, the molluscs are 
doomed to die. 


Thj’e^ohi-^fOm. 



Fig. 270. 

According to von Richthofen, the peripheral regions are increasing in area 
at the expense of the self-contained inland-drainage parts, as indeed is natural, 
seeing that erosion is eating its way back into the heart of the continent, proceeding 
from the coast upwards. But if my observations and deductions are sound, we have 
here an instance of an exception of a peculiar character, namely a region which 
formerly had an outlet to the sea, but subsequently, in consequence of climatic 
changes, has passed over to the central regions of self-contained drainage. And I 
have no doubt that similar instances could be met with elsewhere. 

The subjoined observations of Strachey are interesting when compared with 
th^e reflections which I have made above, although he gives to the lake an altitude 
ot only 13,400 feet (4085 m.) and puts the beach-lines at only 70 feet, while he 
considers that the water-dividing threshold lies 100 feet above the lake. Accordincr 
to Rawhng, the altitude of the lake is 14,000 feet or 4268 m., which comes nearer 
o my resut o 4318 m. Strachey says: »The Panggong has no effluence what- 
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ever; bute there is an open valley connecting the N. W. end of its basin with that 
of the Tanktse affluent of the Nubra river, via Muglib, the length of dormant 
drainage between the edge of the lake near Jaktil, and the first appearance of the 
Muglib rivulet in a scanty spring at Wangtong being 7 or 8 miles; and the spring, 
being sub-saline, is considered by the Tibetan inhabitants as a filtration of the lake 
water. The watershed across the' head of the valley is almost imperceptible, but 
lies probaly at Donzho Lhato, only a mile from the lake, and scarce 100 feet 
above its present surface. The present level of the water is about 13,400 feet. 

All along- the banks of the lake there is a well-defined zone of horizontal 
watermarks, extending to a height of perhaps 70 feet above the present surface, 
formed both by calcareous concretions and by erosions on the foot of the marginal 
rocks, corresponding marks being also visible in parts of the alluvial shore; and 
the uppermost of these lines no doubt marks the level of the existing watershed at 
Donzho. The gradual subsidence of the lake is established by further evidence. 
The plain at Ot, which is raised only 10 or 12 feet above the present water-line, 
consists of fine earthy strata full of small shells, which are very perfect and un- 
altered, if fossils at all of the most recent sort, and some of them closely resembling 
(if not identical with) a small species still living in the Tso-Rul, though none were 
observed in the water of the Pangong itself. Although the inhabitants of Pangong 
have no tradition regarding the origination of Ot by the subsidence of the lake, 
its gradual desiccation in the present (i. e. human v. historic) era seems probable; 
and I was informed by a Tibetan, who had visited the lake in company with Moor- 
croft in 1821, and again with myself in 1848, that the water had receded percep- 
tibly from the encamping ground at Jaktil during these 27 years, which, as the 
shore there is flat, might have been done by a very slight subsidence of the w'ater.»* 

* Physical Geography of Western Tibet, by Captain H. Strachey, in Journal of the Royal 
Geographical Society, vol. XXIII, p. 47 (1853). 



CHAPTER XXII. 


FROM THE PANGGONG-TSO TO LEH. 


On the 17th December I rode to Driigub, leaving the caravan to follow 
slowly after me. The valley is not broad, but it is only really narrow and confined 
in those places in which the gravelly screes meet from both sides. Such places are 
on the. whole very numerous in this valley and the screes of great size, and thus 
bear evidence of an active disintegration. There are any quantity of blocks of grey 
granite, and sometimes the big screes of these fragments made riding difficult; black 
schists also occur. At length the valley widens out to an open grassy plain, though 
the grass had been closely grazed. Above this, and pretty high up, we observed 
a terrace. On the same side of the valley is a copious spring known as Palung- 
tuksi. Its rivulet trickles along a deep, narrow bed, with mossy, grass-grown 
sides, which makes its way down the black schists on the right side of the valley. 
A frozen lake at Camp CL sent out a rill, it is true, but it soon came to an end; 
but the ri\'ulet from the Palung-tuksi continues on down the valley, although at no 
great distance below the spring it was then frozen. It contained some small fish, 
but lower down the fish were both larger and more numerous. A little bit farther 
down the valley there was another ice-sheet, and yet another clothed, as it were, 
with a breastplate, a gravelly scree which overhangs the station of Mukleb on the 
left side of the valley. At that place there is a station-house surrounded by other 
huts and willow-trees, and, on the right side of the river, a couple of corn-fields, 
irrigated by a canal. We also observed an obo, with a tschorten. 

Erosion terraces were noticeable at intervals on both sides of the valley, though 
they are frequently broken or damaged by gravelly screes. At Dschagtag there are 
one or two steadings between the river and the left side of the valley, leaving but 
a narrow passage. Every now and again we passed a picturesque cape, as well 
as small isolated rocky »snags» sticking up from the level floor of the valley. In 
a corner near a headland we came upon a waterfall, barely a meter high, though 
it was then frozen into a solid mass of ice. 

At this point the valley all at once changes its character. Wheeling abruptly 
to the south-west, it runs for some distance due south, and at the same time be- 
comes wild, and choked with grav'el and fragments of grey granite. Often we rode 
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along real tunnels or corridors fenced in by stones of different sizes, sometimes mea- 
suring 50 to 100 cub.m. The granite there is of every possible variety, mostly in 
light shades, yellowish red or light grey, sometimes coarse-grained, sometimes fine- 
grained, but frequently also striped. From the point where we turned to the 
south-west, we found ourselves in a peripheral region, the valley being deep, wild, 
and narrow: we had not seen anything like it since we left the Tscharklik-su. All 
the valleys and glens that we came into contact with on the Tibetan highlands were 
less energetically excavated, the denudation products in their bottoms being pulverized 
into fine gravel, or usually sand and dust, while the mountains that border them 
are relatively of minor elevation and their sculpturing less accentuated. The glen 
of Tscharklik-su is on the contrary deeply cut; but then it belongs in a manner to 
a peripheral region, if we regard the whole of the Tibetan upswelling as a physico- 
geographical unit. Strictly speaking how^ever this glen also belongs to the central 
regions with self-contained drainage, though in its particular case this character is 
of less importance. All the streams that descend from the Tibetan upswelling have 
carved out deep channels for themselves, not only in the south, the east, and the 
west, but also in the north, where the stream of the Tscharklik-su ends in the basin 
of Lop-nor. 



Fig. 271. THE FIRST HOUSE ON THE ROAD TO LADAK. 


Upon looking back up at the point where our valley turns to the south-west, 
swinging round a sharp elbow, it looks as though it were a big side-glen from the 
right which causes it to change its direction; but there exists no such side-glen. At 
the point in question the valley is joined by only three small gullies or steep fis- 
sures, which start on the summit of the nearest mountains and form at their lower 
end vast screes of accumulated gravel. In unison with the phenomenon which Richt- 
hofen calls »diagonale Stromverschiebung», the river cleaves a passage to the left. 
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almost at rig^ht angles with its previous direction and without any stimulus from the 
right, and in that way takes the shortest cut through the granite. It is, in a word, 
a magnificent transverse glen, short, narrow, wild, and picturesque. At the actual 
elbow, where the valley changes its direction, we observed, at a good lOO m. above 
its bottom, some especially well defined terraces, interrupted at only a couple of 
places by fissures and gravelly screes. During the period in w'hich this valley served 
as the outlet conduit of the Panggong-tso, and when the volume of water that streamed 
down it was immense in comparison with that which it now carries, the valley was 
excavated with great energy, the effect being such as nobody would for one moment 
attribute to the existing little brook, even making allowance for its summer high- 
water. It is clearly from the same period also that the side-terraces date; and it is 
noteworthy that they have been built up with especial distinctness at the elbow on 
the right side of the vallej’, where the full force of the current spends itself. There 
too the rocky walls are precipitous, whereas on the opposite or left side they slope 
gently down to the bottom of the valley. From that point the terraces continue all 
the way down to Drugub, growing bigger and more distinctly defined as they pro- 
ceed, so much so indeed that they not seldom constitute the peculiar and salient 
feature of the landscape. 



On the right side of the valley is a curious sort of place known as Samkang. 
In a hollow a little bit above the bottom of the valley there are three small square 
stone houses adorned with flags and streamers; there three lamas are said to live, 
leading the life of semi-recluses. Their dwellings look like swallows’ nests plastered 
against the rock}’ wall high up above the valley. A little way past Samkang the 
valley widens out. We thus left the striking, accentuated breach behind us. The 
slope grew more gentle; the stream was frozen, and having spread out in ice-sheets, 
made the valley look bigger than it really is. As an actual fact the volume did 
not amount to ver>^ much more than i cub.m. in the second, and of this a large 
proportion came from a copious spring on the right side of the valley just above 
the sharp elbow. We then travelled north-west again, and soon came out upon the 
level plain of Tanksi, with houses of stone and clay, small clumps of willows, and 
cultivated fields surrounded by stone walls. On the left we passed the outlet of a 
large glen, through which a path is said to lead to Rudok. In the expansive outlet 
of our valley several bosses of schist stand out separately and detached. One of them 
is crowned by the monastery of Dschova, occupying a picturesque and commanding 
position on the summit of the naked pinnacled crags. On a couple of other isolated 
crags in the vicinity stand a red four-square building and a similar tower respectively. 
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After changing horses at Tanksi, we rode on down the broad valley, keeping 
beside the river, which has high scarped banks, that on the left being the more 
powerfully developed. On the way we passed several houses and steadings, culti- 
vated fields, canals, and peasants. We were now amongst a different people, the 
Ladakis. All the way down manes, or religious stone kists, were common, some 
of them as much as 8o m. long. Thej' are built up as cyclopean walls, and form 
long, narrow oblong spaces, filled with gravel and clay, the top of which is some- 
what arched or broken. Upon these rest the sculptured stone slabs, the sacred in- 
scriptions on which are often executed rvith extraordinary skill and taste. 

After passing the villages of Pung- 
pung and Lakang, we at length reached 
Drugub, where we crossed the river by 
a picturesque bridge, made of long tree- 
trunks resting on stone kists, the inter- 
spaces being filled in with flat slabs. 

The village itself is a wretched place, but 
owing to its situation is not without im- 
portance, for from it a road starts for 
East Turkestan. Here, pretty high up on the left side of the valley is a simple 
station-house, which commands an imposing view of this magnificent region. The 
altitude above sea-level is 3900 m., but the station stands fully 50 m. above the 
bottom of the valley. 

On the 1 8th December, accompanied by two attendants, I rode over the lofty 
and very toilsome pass of Tschang-la, In the early morning the valley of Tanksi, 
at any rate its lower end near Drugub, was closely wrapped in mist, and magnifi- 
cent and sublime though the valley was, the icy coldness of the air chilled us to the 
bone. The weather however continued first-rate, and in no way interfered with our 
climb over the pass. Except for about an hour when the pass was enveloped in 
threatening snow-clouds, the sky was bright. 

From the station-house of Drugub we took a shortcut, very steep, up the slopes 
on the left side of the valley so as to cross over the sharpened spur which separates 
the valley of Tanksi from the glen that leads down from the pass. At first we picked 
our way through deep ravines, fissures, and watercourses, choked with stones, and having 
difficult gravelly bottoms, and when we at length got clear of their labyrinths, we 
emerged upon slopes which were not only less steep, but also less gravelly, and in part 
covered- with soft soil. For a while we had the stream of Drugub far down below 
us, but after that it was screened from our sight. Once we had surmounted 
the culminating point of this bold headland, we found at our feet the deeply carved, 
tunnel-like gorge that leads down from the pass. It too is choked with gravel and 
stones. At length we reached the bottom of the new glen, striking it at a place 
called Tschang-la-dogbo, where a group of stone-walls on the left-hand side betrayed 
the presence of cultivated fields. There too the bottom of the glen was entirely 
occupied with large . sheets of ice, which came from a spring close by. Below that 
point the glen is said to be impassable, owing to fragments of rock and the narrow- 
ness of the passage-way. The brook down from the pass unites with that from 
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I'anksi, and then under the name of Schejok continues north, piercing through the 
granite in a glen which we shall learn something more about presently. The range 
in which the Tschang-la is situated separates the Indus from its tributary the Sche- 
jok, and it too consists for the most part of granite. The country thereabouts is 
colourless — grey — grey, nothing but stone, and only in part covered with snow, 
and even then only thinly. 



Fig. 274. I.\HABITANTS OF DRCGUB. 


The road ran next along the foot of the slopes on the left-hand side of the 
valley, keeping on the top of the eroded scarp, generally at no great height above 
the bottom of the glen; indeed we repeatedly came into contact with the ice-sheet 
that filled the watercourse. Just below Tschag-nagbo, an expansion of the glen with 
a couple of stone huts, we crossed over a swelling on its right flank. At this place 
again there are springs, and they had formed long ice-sheets. After a long climb 
up the terraces on the left side of the glen, we at length reached an obo in the 
district known as Tsoltag. The superficial configuration here gave rise to an illusion; 
for when we thought we had only a short distance left to the pass, it turned 
out that we had still a good long way to go, and that the pass was hidden behind 
the mountain-masses which rose on our left. So up, up we still continued to climb; 
but though the way was long, it was easy, sometimes almost horizontal. In the 
locality of Mokar the glen widens out into a broad, relatively flat gathering-basin, 
upon which the eroded watercourses of all the surrounding mountains converge. 
Several of these, especially on our right (f. c. the left-hand side of the glen) are 
remarkably large. On the same side the summits of the mountains were capped 
with snow. The mountains on our left (right side of glen) were however nearer 
to us, and we had a good view of their bold and picturesque sculpturing. We were 
then travelling west-south-west. In two or three places we passed immense sheets 
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of ice, bright as glass and with a greenish tinge; they were formed by spring- water. 
At length we turned to the south-south-west, and so came within sight of the accli- 
vity leading up to the Tschang-la. The pass is a gap in the range which we had 
hitherto had on our left hand, and forms a gateway, into which we entered. The 
ascent is very steep, and difficult, because of the stones and debris that litter it. 
The acclivity does not lead straight up to the pass, but is divided into a series of 
steps or terraces, each successive step consisting of a vast scree of stones. 



Fig. 275. A TSCHORTEN AT DRUCUB. 


At length we reached the summit of the pass, indicated by a cairn of stones, 
with poles, horns, and rags. According to my observation, the altitude amounted 
to 5360 m. At that time the sky was more than half covered with clouds, the 
wind was blowing from the south, the temperature was — 16.1°. This pass was 
therefore one of the very highest that we had crossed over on the Tibetan high- 
lands, and much more toilsome than any that we had had to deal with in Tibet 
proper, though this was due not so much to the altitude as to the long upward 
climb and the in part difficult character of the ascent. From Drugub we had ascended 
not less than 1460 m., no light matter considering how high up we were to start with. 

The descent from the pass towards the south and south-west is remarkably 
steep, the path zigzagging backwards and forwards down the face of the cliffs and 
repeatedly crossing over the brook that courses down from the pass. After that we 
kept to the left side of the glen, leaving a solitary house on our left hand. A little 
below it is a small open expansion of the glen, resembling a platform, and known 
as Singrul. There a side-glen comes in from the left, which is said to lead to 
Tanksi, but to be practicable for foot-passengers only. In this part of the glen there 
IS a powerful spring, which had given rise to gigantic sheets of ice; these we had 
for a space close on our right hand. Between us and the watercourse that runs 
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down from the pass another steep, subsidiary spur had however intruded itself; it 
really forms the continuation of the end of the crest which separates the pass glen 
from the glen which leads to Tanksi, but they unite soon afterwards. At Singrul 
we were at an altitude of 4898 m., and thence we descended rapidly to still lower 
regions, by following the left slope of the united glen; the path, very steep, gra- 
velly, and difficult, runs high up above the bottom of the glen. Upon reaching the 
outlet of a side-glen on the left we once more went down to the bottom of the 
main glen, doubled a bluff, and so reached the station-house and village of Tagar, 
consisting of ten or a dozen houses. Since leaving Singrul we had descended a 
good 1000 m. 



Fig. 276. DSCHIMRE. 


On 19th December we continued our ride down the glen, keeping mostly to 
its left side, or rather on the left bank of its gradually increasing stream. Until 
we reached Dschimre the path was very stony, though from there it gradually im- 
proves, and is better cared for in consequence of the greater amount of traffic. 
We constantly passed houses, steadings, and cultivated fields. The next village 
that we came to was Sakti. At Dablung we passed a little frozen brook that issued 
from springs on the left side of the glen. On the right our glen was joined by an 
especially large side-glen, higher up in which stands the monastery of Dschagtak- 
gompa. This latter glen leads on farther to the pass of Varis-la, over on the other 
side of which lies the village called Tschema-tschungru. The religious stone-kists now 
became increasingly more numerous; in fact they form quite the characteristic feat- 
ure of this route, as well as afforded me a fresh interest. Ladak is indeed the land 
of stone kists; nowhere in Tibet are they so numerous as here. One of the first of 
the larger type that we encountered measured 260 m. in length and the whole of 
Its surface was covered with slabs of stone, all inscribed with the usual precatory 
tormula. Fortunately for the monks who build up these votive monuments, they 
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have not very far to go to get their materials, neither the larger blocks of stone, 
nor the thin slabs of slate. These stone kists are always erected in the vicinity of 
a monastery or temple. So here: above the long village of Dschimre, straggling 
along the bottom of the valley, with its cultivated fields, its orchards, and its rows 
of willow and poplar trees, the monastery of the same name, Dschimre-gompa, crowns 
the summit of a dominating crag. On the west side of the bluff are several houses, 
the dwelling-places of the lamas, clinging like swallows’ nests to the face of the cliffs. 



Fig. 277. THE FRONT OF TIKSE-GOMPA. 


Here the glen is, I dare say, 2 km. broad, and is joined by several spring- 
fed streams. The mountains on both sides are still of great size, although gradually 
decreasing in altitude as they approach the Indus. There was however but a trifling 
quantity of snow on them; in fact everywhere, all the way to Srinagar and Murri, 
there was reported to be exceptionally little snow that winter. The pass of Tschang- 
la is generally wont to be so blocked with snow in the beginning of December as 
to be absolutely impassable; but we had found it practicably free, except that there 
was a patch a foot deep just under the summit of the pass on the south side, and 
snow also filled the interstices between the stones, but before we reached Tagar it 
had quite ceased. When we returned by that same route in April there was a 
greater quantity of snow on the Tschang-la. 

A short distance below the temple we crossed over the now not inconsiderable 
river, and its energetically excavated bed. The bridge is constructed of logs in a 
single span, and looks anything but safe. But at that season we could easily ride 
across the river-bed itself, for it was half filled with sheets of ice. In the neigh- 
bourhood of the river-mouth, on its left side, stand the villages of Karru, Sabdschek, 
and Do. After doubling a granite spur on our right, we debouched upon the broad 
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valley of the Indus, whereupon the country as a whole widens out to grandiose di- 
mensions. When we first caught sight of it, the great river was flowing from the 
S. 25° E. 

Wheeling round the bluff that separates the side-glen from the principal val- 
ley, we travelled down the latter on the right bank of the Indus. At the angle of 
the road, and almost opposite the bridge across the Indus, there are two immense 
stone kists, one 2 50 m., the other 420 m. long, about 6 m. broad, and 2 to 3 rn* 
high. We also observed several stone kists on the opposite or left side of the val- 
ley, beside a flat gravelly scree at the outlet of a narrow transverse glen. In this 
valley stands the temple village of Hemi. Marschang, Mangaltschak, and Dschanga 



Fig. 278. DETAIL OF THE SAME. 


are the names of villages on the left bank of the river. The bed of the stream is 
there very deep, 40 to 50 m. down, and its eroded escarpments are built up en- 
tirely of gravel-and-shingle and pebbles. Estimating by the eye, the volume would 
be then about 10 to 15 cub.m. in the second, and the water was perfectly trans- 
parent, so that almost everywhere, wTere it was not too deep, we were able to 
discern the gravel and stones at the bottom. The fall is so great that almost all 
the way along the river forms cataracts. Nevertheless narrow ribbons of ice had 
succeeded in forming along the banks, though only in places in which there was 
no current. The whole of the stream w'as collected into a sharply defined and very 
distinct channel, and the alluvial deposits, which are only covered at high water, 
were exceedingly narrow. At wide intervals tiny alluvial islands, oblong in shape, pro- 
jected above the water, and were generally covered with snow. The fact of their 
occurring just where they do is clearly due to the protection afforded by the deep 
bed of the river, because the country on both banks is bare. 
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In point of volume the Indus was nearly the reverse of impressive, and I 
confess I was almost disappointed, having expected to find a vast stream. But then 
I called to mind the season of the year, the absolute altitude at which we actually 



Fig. 279. COURT-YARD OF TIKSE-GOMPA. 



Fig. 280. THE S.\ME. 


were, and the circumstance that the river is not joined by its great tributaries until 
it gets farther down, and I realised that there existed no grounds for disappoint- 
ment. Besides, the shape of the river-bed alone bears eloquent testimony to its 
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history’, showing that during the summer the river must swell to very respectable 
dimensions. In consequence of the shape of the bed the breadth does not increase 
very’ much at the point in question; but on the other hand the depth and the velocity’ 
both increase all the more. At the same time it is amazing how the bridges, both 
here and lower down, considering their fragile construction, are able to withstand 
the pressure of the summer flood. 



Fig. 281. LEH. 


We travelled, then, along the right bank of the Indus, and soon came to a 
bend, in which the stream was dashing itself with a hollow roar against the al- 
most vertical cliffs; but round this buttress an excellent road has been made at 
about 20 m. above the river. The erosion terraces on the left bank make sombre 
shelves, almost wearying in their uniformity; along the flank of the lowest of these 

terraces runs an irrigation canal, which carries the water up to the top of the ter- 

races and then irrirates the fields around the villages lower down. The mountains 

o 

on the left side of the river stand a considerable distance back from it. So far as 
it was possible to judge at a distance, the rocks there appeared to dip 35° to 40° 
towards the S. 40° W., and owing to the strips of snow which still lay on the out- 
crops of the strata, the positions of these were well defined. 

The valley expands, the mountains on the right also receding a little, and we 
entered upon a broad, open plain, paved with sandy soil, hard, level, and first-rate 
for riding on. We passed the villages of Sassoma and Nang; the villages on the 
left side of the river are more numerous, one of them is called Mato. On our left 
we passed two detached rocky knolls, rising above the otherwise level expanse; the 
one farther away was crowned by the temple of Tagsu-gompa. After that came 
the large, straggling village of Tikse, with its houses and steadings, its sacred stone 
kists and tschortens indicating the proximity of a temple. In the background 
the temple of Tikse crowns the top of a projecting headland, and the 40 or 50 lamas 
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that belong to it have their dwellings at the foot of the cliff, though some of them 
live up in the temple. I paid the latter a hurried visit. The view of the Indus 
valley from the roof and balconies of the temple is magnificent. The accompanying 
photographs (figs 277 — 280) will give some idea of this peculiar temple complex, 
though it is in no way different from all similar groups of buildings in Tibet and 
Ladak. The station-house of Tikse lies 3317 m. above sea-level. 



Of the last day’s ride to Leh there is not much to relate. We again turned 
away from the Indus, and climbed up the broad sloping expanse or widening of the 
valley on the right of the great river. Upon it a great number of smaller glens 
debouch; and along it rise various more or less detached chains of heights and small 
buttes. The country thereabouts is almost barren and desolate, and conveys the 
impression of being half a desert; the ground is strewn with gravel. The stone 
kists are of amazing dimensions; in fact they look like long walls skirting the way- 
side. At length, after passing through the last little rocky gateway, we caught 
sight of the castle of Leh, crowning a dominating crag, and at its foot nestles the 
little town with its labyrinth of houses and courtyards, its long bazaar street, and 
its avenues of poplar trees. The town lies at an altitude of 3506 m. ; consequently 
we had climbed up nearly 200 m. since leaving Tikse, which itself lies very little 
above the Indus. 

For the next three and a half months Leh was my base of operations. Leav- 
ing there my caravan, my attendants, and my baggage during the winter and spring, 
I myself paid a short visit to India. During my absence the Cossacks continued to 
take meteorological observations; these have been studied by Dr. Ekholm, and are 
pnnted in the Meteorological Section of this work. During my run down into India, 
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I did not myself take any observations, at all events I took none regularly, nor did 
I draw any map of the road; for in the first place I looked upon the trip in the 
light of a well-earned holiday, and in the second I travelled by a well-known route, 
which, together with the adjacent country, has been already mapped and examined 
in detail. Nevertheless I venture to add a few words about the road to Srinagar, 
so that I may give at least some idea of the region that serves as the transition 
from the Tibetan highlands to the deeply excavated, and with respect to their ver- 
tical relief, the so energetically sculptured glens and valleys on the southern face of 
the Himalayas. Whilst we were still within the inland-drainage regions of western 
Tibet we had come across anticipations of the transition from the plateau-like high- 
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Fig. 283. THE INDUS VALLEY AS SEEN FROM THE ROOF OF THE TEMPLE OF TIKSE. 

lands to the morphology of the peripheral regions. We encountered evidences of it 
in the valley of the Tsanger-schar and after that in the bigger valley, fenced in 
with immense mountain-masses, that contains the lakes of Tso-ngombo and Panggong- 
tso. But we came to the first really definitely indicated boundary between the two 
types of country at the low threshold that parts the drainage-basin of the Panggong- 
tso from that of the Schejok river; for it was there that we left behind us the in- 
land-drainage areas of Tibet, indeed the vast self-contained drainage-region of Cen- 
tral Asia, where all the products of disintegration and denudation, and all the sedi- 
mentary material that results, are retained in the interior of the continent, and there 
too we set first foot upon the peripheral regions which possess an outlet to the 
Indian Ocean. The second well-defined boundary that we passed was the pass of 
Tschang-la. This belongs, it is true, to the peripheral zone, but nevertheless it had 
to be climbed over in consequence of the configuration of the country. In any case, 
it certainly constitutes an important dividing-line. To the east of it we found only 
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Tanksi, Drugub, and one or two other insignificant villages; to the west of it the 
mountainous country' from Dschimre onwards is relatively thickly inhabited, with fields 
and orchards and plantations of trees. 



Fig. 284. OUR LAST NINE SURVIVING CAMELS AT LEH. 


It is solely for the purpose of recalling in this connection the third important 
boundary on the way between Tibet and India, namely the pass of Sodschi(Zoji)-la 
that I will, in the briefest terms, recapitulate the most prominent features the road 
between Leh and Srinagar. 
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CHAPTER XXIIL 


FROM LEH TO RAWAL-PINDI. 


On the 1st January 1902 I left Leh, attended by one Cossack, and some 
Ladakis, and a troop of horses, which we continued to change at each succeeding 
station. The distance between the two towns Leh and Srinagar amounts to 242 
miles, little more than 400 km., and is divided into 1 7 stages, all of them at villages 



Fig. 285. TSCHORTENS AT LEH. 


except the stations nearest the pass. At each station there is a »dag bungalow», or 
guest-house, generally furnished in a practical and comfortable way. The whole 
organisation of the road is, or was, very similar to the »tschapari» system that obtains 
in Persia. Every station has a certain number of horses for the use of travellers at 
certain fixed rates, so that you can travel as rapidly as you please. The native 
authorities in the villages are responsible for looking after the roads and keeping 
them in good repair. To one travelling up to Leh from India it must be a tire- 
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some and trying journey; but to me coming as I did from the desolate, wild, 
and inhospitable regions of Tibet, the road down to Srinagar appeared to be the 
height of luxury. 

The first station on the route to Srinagar is Niemo. At first the road runs 
south-west down to the Indus, the ground sloping very appreciably and the slopes 
being thickly strewn with granite fragments and detritus; but a track about 3 m. 
broad is kept relatively level between two rows of stones. Thence to its broad out- 
let the valley is barren and desolate. At the point where we struck the river 
we passed on the left a small detached knoll, with a temple on the top. Accord- 
ing to the English map the place is called Pittuk. After that the road runs west- 
north-west alongside the river, though this soon becomes lost to sight in a deep 
gorge and at the same time keeps a more westerly course. The road meanwhile 
follows the foot of the mountains on the right side of the valley, the surface being 
undulating, gravelly, and barren, with only one or two inhabited localities. Out of 
the side-glens issues an occasional brook, in every case spanned by a bridge of logs 
on stones. At these places there is generally a small orchard. The water from 
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Fig. 286. 


these brooks was then frozen into large ice-sheets, though there was always an open 
current running through the middle of them. Then we rode upwards for a good 
distance until we reached a little threshold in the continuation of an offshoot of the 
mountains. Over on the west side we went down through a steep, wild ravine or gorge, 
carved in gravel-and-shingle of immense thickness, and terminating in a fresh side- 
glen, with a brook at the bottom of a deep watercourse. Stone kists and tschortens 
were common here also, though in point of size not to be compared with those 
which we had encountered on the Tibetan side of Leh. After that we came to the 
orchards and fields of Niemo, situated quite close to the right bank of the Indus. 
It is there that the large tributary^ of Zaskar joins the Indus. At this part the prin- 
cipal valley is somewhat narrower than hitherto. Its scenery is decidedly grand, and 
one cannot but be amazed at the vast energy with which the incessantly active 
stream has wrought in excavating its bed. The ancient scarped terraces are of 
enormous dimensions, and often show on the crests of the mountains behind them. 
Not infrequently however these great scarps are pierced by the outlets of the glens 
or interrupted by gravelly screes working their way out of fissures in the mountain- 
sides. Owing to the steep slope of the valley towards the west the fields are also 
to some extent arranged in terrace fashion. A piece of cultivated ground that runs 
for 100 m. in the direction of the river may at its lower end be only 2 or 3 m. 
above the bottom of the valley. It is held up by a stone wall, inside which the 
earth is banked up, this arrangement being necessary in order to distribute the ir- 
rigation water over the fields. During the course of the day we observed antelopes, 
partridges, and wild-duck. At Leh there was no snow at all, but around Niemo it 
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lay in thin patches. The adjacent mountains were for the most part whitened over. 
The English map calls the station Snemo, though to an adjacent ridge it gives the 
name of Nimo. 

The goal of the second day’s journey was Nuria, called on the English map 
Snurla. After riding beside the Indus for an hour or so, we lost sight of it after it 
made a bend to the south, and rode up to the village of Besgo, situated in the 
outlet of a side-glen on the right. This glen, which is not very big, starts from the 
top of the main range that separates the Indus from the Schejok, but it is more 
thickl)' inhabited than any other glen in that region, the villages lying quite close 
together. For a short distance the mountainous country on our right was fashioned 
into the most fantastic shapes. The rock was red sandstone and conglomerate, and 
that relatively soft material has been weathered into an endless number of columns 
and sharp-pointed pyramids, standing as close together as the trees in a forest. Some- 
times a small block of stone crowns the top of one of the pyramids, though they 
have for the most part fallen down. It is however plain, that it is to these pro- 
tective cappings that the columns owe their origin. In consequence of these confor- 
mations the road looked in places dangerous, the stones appearing ready to fall at 
any moment. 

After crossing a little bridge, that spans a brook issuing out of a minor side- 
glen, the road ascends rather steeply by zigzags, but then keeps for a good distance 
at the same horizontal level, possibly along the top of an old escarpment or riparian 
terrace. Here again we crossed over a minor offshoot of the main range. On the 
right a track branches off for Nuria by way of the village of Liker and for other 
places in the transverse glens. Then we crossed over yet another little pass, the 
rock at which was schist. After that we went down again by a zigzag path until 
we reached the outlet of a larger glen with a brook and a permanent bridge. Thus 
there exist a whole succession of side-glens opening on the right of the road, though 
from the left there are practically none. In an expansion of the Indus valley, not 
particularly wide, stands the village of Saspul; its fields are arranged in the usual 
terraced fashion, built up as it were on platforms (fig. 286). Apple, apricot, and other 
fruittrees abound, but the predominating tree is the poplar. The village occupies a 
splendid position on the slope, fully exposed to the midday sun. On the opposite 
or left side of the Indus steep cliffs overhang the river, and flat, level expanses 
occur but seldom. Just below Saspul we got close down to the Indus. There the 
river was crossed by a bridge, consisting of tree trunks cleverly thrown across from 
two small rocky headlands projecting into the stream, or rather they are the two 
halves of a threshold or sill, through which the river has sawn a passage. Never- 
theless it appeared to me, that a certain amount of courage would be required to 
entrust oneself to such a fragile structure. The place is known as Altschi-samba. 

On the mountain-slopes on the left side of the river we observed three terraces 
of an altogether remarkable size, the highest being, I dare say, 400 or 500 m. 
above the bottom of the valley. Along that side of the river there is also a path, 
which however appears to be used for local traffic only. The chief highway runs 
along the right side of the Indus, forming as it were a shelf or cornice on the flank 
of the mountains, generally at about 40 to 50 m. above the level of the stream. 
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The scenery was fascinating, the views succeeding one another with bewildering fre- 
quency; it was grand! I can hardly remember having seen more magnificent scenery 
than that of this upper valley of the Indus. The powers of nature which are un- 
ceasingly at work reshaping and remodelling the crust of the earth have here effected 
results of a truly amazing character. Everything is on the grand scale, the chiselling 
of the mountains being in ampler proportions than one is wont to find elsewhere. 
The vertical differences of altitude within a short distance, the principal valley, its 
side-glens, the offshoots of the mountains, the ancient scarped terraces that over- 
hang the river — all are of gigantic dimensions. But it is in sooth a powerful 
river that courses down the valley: it is it which is the determining factor, which 
gives shape and form to all the other geographical features within reach of its in- 
fluence. From the road, then, we saw the river below us, stretched out as it were 
on a map and had an excellent opportunity to observe its ribbon of bright green 
water, tolerably uniform in breadth, clasped between the belts of ice, of varying 
breadth, that lined it on each side. Where 
the river is broad and the current slow, 
we could distinctly see the bottom, which 
was filled sometimes with gravel, some- 
times with rounded blocks of granite. One 
while the river is broad and deep, and 
the current glides along noiselessly as 
if it were oil; at another time it con- 
tracts, and the water rushes foaming and 
boiling amongst the big stones of a 
cataract. Occasionally it was so expansive and moved so slowly, that it was frozen 
all the way across and on the ice lay a thin covering of snow. In several places 
the ice was strong enough to bear men on foot, and even asses, and at intervals 
we saw how the people do use temporary winter tracks across the great river. The 
frost had even seized upon the stream itself at some of the narrow bends, despite 
the rather swift current; this was because at those places it lay perpetually in the 
shade. Along the surface danced the ice that rose from the bottom in round slushy 
patches, which dived cleverly in under the ice-bridges, and then jauntily emerged 
again at their lower side. The water was so transparent that in the open, sunlit 
reaches of the stream we could clearly distinguish the shadows of these floating 
patches of ice on the bottom of the river. 

But the valley of the Indus soon began to grow increasingly narrower, wilder, 
and more picturesque, and at the village of Lardo it contracts to an especially 
confined gorge. In a small expansion on the right bank stands the village of Ule- 
toklo, and on the same bank, though not visible from the road, is the temple of 
Risang-gompa. 

In this part of its course the Indus hugs closely the left side of its valley, 
w ere the cliffs are so steep that it is only here and there, especially in the outlets 
o the smaller side-glens, that they leave room for a tiny village or a few home- 
steads. For a space the river is very broad, almost like a long, narrow lake, out 
o w ich it issues at the lower end once more compressed and churned into foam. 



Fig. 287. 
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In several places it is encroached upon at the sides by gigantic screes of fragments 
of granite. On the right comes a narrow and picturesque side-glen, opening through 
a rocky portal, and across its brook the road is carried on another bridge. The 
green and violet schists in this region are generally »veneered» with a crust or layer 
of a hard consistency, brown in colour and glistening. At the height of 30 to 40 m. 
above the bottom of the valley we frequently observed excavations, more or less 
shallow, in the face of the solid rock, and signs of aqueous wearing when the stream 
flowed at the higher level. In the gravel-and-shingle walls on the left side of the 
river there occur not seldom a species of »giant pot-holes, » that is to say, hollows 
in the soft material, with a large water-worn block of stone in the middle. It is 
quite evident that these stones lie in situ, as also that the pot-holes themselves 
have been cau.sed by the gyrating and churning action of the water in the eddies 
during the high-flood period. At that time, when the river was low, these 
stones were motionless and even half buried in the mud, which has subsequently 
settled in the hole, partly filling it up. 

From the left comes the deep-cut, but short, glen 
of Hipti, in which a couple of villages are situated. All 
the way from Saspul the valley is confined and picturesque, 
and the road has been made, not without toil and trouble, 
along the rocky slopes, following their every irregularity, 
projecting elbows, ravines, and side-glens. Sometimes it 
climbs upwards round a steep place, sometimes it dips 
down into a transverse glen, and then up again to the 
j ' next spur. In crossing a gorge, the down-flowing rainwater 

of which may imperil the road, it is artificially arched, 
so that it resembles a bridge and is separated from the 

cliff by an intervening space, and the tunnel underneath 

the arch serves for the passage of the water and any 

detritus it may carry with it (fig. 288). The walls of 
' V'/ these independent bridge-like structures are often very high, 

especially on the outside, and the stones of which they 
are built are of great size and placed carefully one 

upon the other. In other places, especially where it runs along the steep rocky 

slopes, the road is often so narrow that it is impossible for two travellers to 

pass one another, and just before coming to these places it is customary to send 
a man on ahead to keep the road clear. At Pulung-jungjung there is on the 
right bank a peculiar, pyramidal rocky butte, quite detached and looking like 

a tower built by human hands. At that spot the river makes a sharp turn to 

the left, and then for a long distance it was free from both ice and snow, which 
greatly impaired the picturesqueness of effect, for it made the bottom of the valley 


appear monotonous and as if it contained no water; besides, the lively babble of 
the current was no longer audible. At Bahan-tang the Indus valley is joined by 
the upper route from Besgo that I have already mentioned. The village of Nuria 
is situated at a very confined part of the valley; there however the stream, in 
consequence of its rapid fall and cataractal character, was again destitute of ice. 
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The station-house stands close beside the river in a position which for picturesque 
beauty is quite unique. 

From Nuria to Kalatschi the character of the scenery does not alter; the valley 
still continues to be narrow, and the road keeps to the steep slopes on the right. 
The deep shade which prevailed in the early morning to a great extent blurred the 
outlines of the relief. But after the sun had risen and lit up a portion of the right 
side of the valley, the wild and gigantic surface-forms stood out with great boldness 
and emphasis; but down in the bottom it was as cold and clammy as in a cellar. 
The patches of drift-ice on the river had increased in size. Now they swept in 
long connected files along the front of the ice anchored to the banks; now they 
crumbled to pieces upon getting caught in currents of varying velocities; and some- 
times they stood still, piled themselves up one upon the other, and swung round in 
the eddies. 

The village of Kalatschi occupies a picturesque and attractive position, and its 
grey stone walls, rising amphitheatre-wise one behind the other, make an apt back- 
ground for the poplars and fruit-trees. Upon leaving the village the road goes down 
to the Indus, past the steadings and balconies and roofs of a white-walled watch- 
house. At the spot where the bridge spans it, the river is very narrow, being com- 
pressed between two rocky thresholds one on each side. The bridge rests upon 
stone supports at each end and is built of long logs of wood, with planks laid across 
them. It measures 36 paces or 25 m. in length. A second, but smaller, bridge 
crosses over a side-arm a few meters from the Indus. Not only was the bottom of 
the latter just then dry, but it was actually a good 8 m. above the level of the 
principal river. Probably a portion of the stream will flow along that arm in the 
flood season. The great difference in elevation bears however eloquent testimony 
to the enormous erosive energy that is developed in the principal bed, where the 
river has eaten its way down with such force that the side-branch has been unable 
to keep pace with it. 

After that the road follows the left bank of the river, though at some distance 
from it; but very soon we turned our backs altogether upon the valley of the Indus 
and entered a side-glen. In this we encountered a succession of views of the wildest 
and most magnificent character. The glen itself is sawn down to an unparalleled 
depth between perpendicular walls of naked rock, for the most part black schists. 
The bed of the watercourse at the bottom of the glen is about 15 m. deep and 
has vertical escarpments, these too for the most part bare rock, namely black schist. 
The road kept to the right side of the glen until we reached the elastic and swing- 
ing bridge of Hlangtschu. On the English map the place is called Hangroo; but 

I am not able to say which is the correct spelling, this way or the way I have 
spelled it. I have always made it a rule to write names phonetically; but the Eng- 
lish topographers no doubt had natives with them who were well acquainted with 
the locality and with its nomenclature. Like the English map, I am unable to give 
the name of the glen itself. In the lower part of the glen the road runs across 

steep gravelly screes, but above the bridge the glen grows narrower and wilder, 

being sometimes not more than ten or a dozen meters wide. In some places the 
rocky walls overhang, and you ride under a roof and projecting eaves, and have to 
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keep a watchful eye lest you strike your head above. The accompanying profile (fig. 2 89) 
shows a typical portion of this road hewn out of the mountain-side, sometimes high 
above the bottom of the glen, sometimes quite low down. On the whole it re- 
sembles a Cyclopean wall, which with a little support in this or the other fissure 
leans in towards the rocky precipice, and again and again you are amazed that the 
whole structure did not long ago tumble into the glen below. Higher up the rocky 
precipices are such that the construction of a similar road to this is impossible. If 
supporting walls were built low down near the bottom of the glen, they would be 
washed away by the summer floods, which evidently race down to the Indus through 
this glen with torrential violence; while higher up no road could be made without 
blasting the rock, a work that would entail great expense. 

It is for this reason that the road crosses over the river four 
times on bridges placed quite close together. One of these was not 
considered safe, so that we preferred to ride across in the bed of the 
stream, where there was at that time no great quantity of water. 
Near the third bridge, Sampa-nesrak, there is a spring, which had 
given rise to a big lump of ice. At Sumdo the glen divides, that is to 
say, we turned out of the main glen to the right and proceeded up a 
side-glen, in which Lama-juru is situated. At the point of bifurcation a 
clump of poplars was growing. The scenery there is in the highest 
degree magnificent. The echoes rang against the vertical walls of rock, 
and we rode to the accompaniment of a hollow murmur from the stream. 
In fact, it was like riding through a magic temple, with walls of living stone. 

In the side-glen up which we turned there was but a tiny muddy 
brook, though its bottom contained a great number of ice-sheets, 
mantled with snow. At this part the road grows very tiring, because 
not only does it take advantage of favourable buttresses of the cliffs, 
and so winds up to a considerable height above the bottom of the glen, 
but it also sinks down again to the water’s edge, and we frequently crossed the 
brook on the ice. In two places, first on the left side of the glen, then on the 
right, we had to scramble up a steep zigzag to the heights above, owing to 
the glen being too narrow to admit of the passage of the road; besides which 
it is completely choked with gravel and stones that have fallen from above. The 
places from which these rock-slides started are distinctly visible fully 800 m. 
above the existing bottom of the glen. At the second of these two defiles 
the glen looks like a mere fissure with perpendicular walls, and it was perfectly 
obvious that even men on foot would not be able to advance along it in that part. 
After working our way up over the steep but more gently rounded heights on the 
left side of the valley, we reached the expansion of the glen in which the monastery 
of Lama juru is situated. Its various buildings cluster like swallows’ nests on the top 
of a precipitous terrace of gravel-and-shingle. 

On the 4th January, I covered the stage to Mulbek, crossing on the way 
over two great spurs of the main range which overlooks the principal valley of the 
n us on the south. The ascent from Lama-juru up to the first pass, Fotu-la, is not 
particularly steep, though you distinctly feel it. According to the English map the 
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village lies at an altitude of 11,240 feet and the pass at 13,456 feet, so that the 
difference of altitude is not far short of 700 m. The higher we climbed the greater 
grew the quantity of snow, until finally it formed a continuous sheet, though it was 
not at all thick. The brook that runs down from the pass was frozen into big 
sheets of ice occupying a large portion of the bottom of the glen. As we approach- 
ed the top, we found that the relative altitude decreased and the scenery grew 
relatively tamer, while up on the top the country was leveller. The actual pass it- 
self is gently rounded and marked with a cairn of stones. Thence the road slopes 



Fig. 290. TSCHORTENS AT LAMA-JURU. 


beside the brook uniformly down to Karbu, being often pretty high above the 
floor of the valley; but at the outlet of every side-glen it dips down into the 
bottom, and climbs just as steeply up again on the other side. We passed several 
other villages. After leaving Karbu the road continues for a space on the left side 
of the river, which is called on the English map Saneeloomak, and empties itself into 
the Indus. Between its right bank and the left bank of the Indus rises the mountain- 
chain which we had just crossed over by the Fotu-Ia, unless indeed we ought not 
rather to look upon this pass as being situated on a transverse col connecting that 
chain (which runs parallel to the Indus) and the loftier glacier-crowned range which 
lies to the south of it. We then made our way up a little side-glen to the pass of 
Namika-la (13,008 feet) in the next subsidiary chain. There the snow was more 
abundant than on the Fotu-la. Thence it is no great distance down to Mulbek, 
which lies on the river Wakkha, an affluent of the Sum, which itself is a tributary 
of the Indus. 
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The next day took us down the glen of the Wakkha to Kargil (Kurgil), the 
only change in the scenerj’ being that the glen grew more accentuated the farther 
we advanced down it. At Kargil, which is an important village, with relatively rich 
cultivation, we were again in the midst of immense, grandiose mountains, surround" 
ing us on every side. The river there, after its junction with the Suru, makes a 
pretty large stream, even in winter, and it would not be quite easy to cross over it 
without the wooden bridge, for which however an iron bridge was just then being 
substituted. In the summer it makes quite an imposing river, and especially a little 
lower down, after it has been joined by the united Dras and Shingo. In fact all 
the watercourses exhibit the most palpable evidences of a very lively erosive activity. 



Fig. 291. SOME other tschortens. 


such as can only be produced by immense volumes of water. The sight of tribu- 
taries of this character, and the reflection that these are only a very few out of the 
vast number which enter the Indus from both sides, suggest some idea of the enorm- 
ous dimensions to which that river must swell in the summer. Here we have in 
emphasised relief all the essential characteristics of the peripheral region. The country 
which we had then reached is the recipient of an incomparably greater abundance 
of rainfall than the relatively flat and protected highlands of Tibet. Here too aqueous 
erosion has given rise to a morphology^ in the vertical which has little in common 
with that of high Tibet, with its small and insignificant streams terminating in flat 
salt-basins, its filled-up valleys and depressions, and its levelled-down mountains. 

The valleys of the rivers Suru and Dras are separated from one another by 
an immense mountain-spur, on the flank of which the road runs as far as Karbu. 
After that it continues downwards some way until it reaches the confluence, and 
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upon reaching that point, we left the road to Skardu and ascended the valley of 
the Dras, which is deep and large, and traversed by a considerable body of water, 
though it was then in great part frozen. Generally the snow continued to increase 
in amount, and went on steadily increasing until we reached the Sodschi-la, although 




Fig. 292. GROUPS OF MY LADAKI COOLIES. 


this pass is a good deal lower than the two that I have already mentioned. The 
road again runs like a shelf on the side of the slope, and was in so far difficult and 
tiring that it was covered with hard-trodden snow, as slippery as ice. Here and 
there on the slope stands an occasional coniferous tree, though quite stunted in 
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growth. Owing to the junction of the routes from Kargil and Skardu on the one 
hand and from Srinagar on the other, the traffic was becoming more lively. 

On the 7 th January we travelled up to Dras. At first we kept to the 
right bank, though afterwards to the left. Almost the whole of the way we 
marched more or less high above the glen, and only very seldom in its bottom, ex 
cept higher up where the relative altitudes are less. The conifers soon ceased again; 
thus there are but few, at all events in this locality, that have been able to get 
beyond the climatic and vegetable boundary set by the Sodschi-la. Down beside 
the river there is occasionally a bush or two. By this the snow was so universal 
and so deep that eveiyThing was white, except solitary stones and the perpendicular 



Fig. 293. UP TO THE SODSCHI-LA, MARCH I902. 


faces of the cliffs. At the same time the quantity of ice in the river increased, though 
the monotonous murmur of the stream was always audible. In several places in the 
river-bed there were picturesque ice formations; and the water flowed on over the 
bottom ice between the stones as bright as crystal and of a light green tint. Gener- 
ally however the ice stretched across from stone to stone, forming roofs and tabular 
masses, under which the stream poured with a metallic bubbling echo. In some of 
the open reaches the river actually smoked, steam rising from it as from warm water. 
Possibly this was due to relatively warm springs, possibly also to the very cold 
current of air which we felt all day descending the glen. By 9 p.m. the tempera- 
ture had fallen very nearly to 20° below zero C., and at that level it remained al- 
most unchanged all night, the minimum reached being only — 22°. It had not been 
so cold since we left the eastern part of the Tso-ngombo. 

From the village of Dras the road ascends the glen of that name. This in 
the morning above the village was entirely filled with mist, caused by the steam 
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rising from the river, which is there open for a space. Higher up, above the lo- 
cality in which the springs appeared to be situated, it was entirely frozen over and 
buried under snow, though its rippling could still be heard. The ascent is very 
gentle, and the glen opens out, at the same time becoming flatter. In places the 
road still runs along the side-hills, though not very far above the bottom of the 
glen. The springs which issue there in the bottom of the glen had given rise to 
big, light green sheets of ice, generally swept clean of snow. Every now and again 
we crossed the stream by a fresh bridge. The quantity of snow then increased so 
considerably that the road was like a deep trough running across it, its bottom hard 
and slippery owing to the trampling of horses’ hoofs and travellers’ feet, which made 
the ride both difficult and tiring. After passing the insignificant little village of 
Matajun, consisting of a few simple huts, we soon reached Matschui, a solid, well- 
built guest-house quite close to the pass, a great boon to travellers journeying along 
that route in winter, for they can there await a favourable opportunity for crossing 
over the dangerous pass of Sodschi-la. For my own part, I had nothing to complain 
of in this respect: I was favoured with excellent weather, a bright sky, and no wind. 



Fig. 294. A REST. 


On the 9th January I crossed over the pass, and found it far simpler than 
from the descriptions I had been led to expect, this being a consequence of the slight 
fall of snow that year and of the favourable weather that was then prevailing. We 
travelled of course the whole way on foot. You cannot cross with horses; to attempt 
to ride down the precipitous slope with its frozen path would have been utterly im- 
possible. Round about the water-divide the snow lay at least i m. deep, and the 
track was trampled along the top of it. In some places the crust was sufficiently 
hard to bear a man on foot, but in other places the snow was so loose that we 
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went through. The ascent from the station up to the actual pass (alt., 11,500 feet) is 
very slight, scarcely noticeable, and on the other side the descent is equally gentle 
at first. In fact, in such a dead level of universal whiteness it was difficult to say 



Fig. 295. ON THE SLOPES OF SODSCHI-LA, JANUARY I902. 



Fig. 296. ON THE SLOPES OF SODSCHI-LA, JANUARY 1902. 


where the actual water-divide Avas situated. But it is the mountainous character of 
the country on the south side of the pass that makes the Sodschi-la so dreaded, and 
generally keeps it closed for a certain part of the winter, or at any rate makes it 





FROM LEH TO RAWAE-PINDI. 


375 


extremely perilous to set foot upon it. On the west side of the water-divide the 
gorge down which the pass stream makes its way is fenced in on the right by the 
precipitous slope of a compact spur of the mountains, and along that you go for a 
pretty long distance. The gorge or ravine in question is carved out with unparallel- 
led energy to a great depth. Its bottom is choked with huge fragments of stone, 
and in the warm season is absolutely impassable, because the flood of water is then 
a hindrance. In the winter it is different, especially during March and the latter 
part of the season, at all events it was so that year. The masses of snow which 
accumulate on the summit of the mountains that overhang the gorge plunge every 
now and again down into the depths below in the shape of immense avalanches. 



Fig. 297. APPROACHING DRAS, MARCH 1902. 


gradually filling it to the depth of several hundred feet from the bottom. By this 
means a track can be secured through the gorge. You then travel, as I did on my 
return journey to Leh, on the top of the fallen avalanches, although the temporary 
track so made is rather steep. The dangerous portion is fairly short, though quite 
long enough for travellers to get buried under the avalanches. The important thing 
is to choose a quiet time in the early morning, whilst the snowy masses are still 
relatively adherent in consequence of the cold during the night. In the day time, 
and especially when the sun is shining or the wind is blowing strong, it is extremely 
perilous to venture into the defile. Under such circumstances the wisest thing is 
just to wait. The path on the face of the precipice on the right side of the gorge 
is absolutely impassable in winter, for it is overhung by threatening masses of snow, 
which may at any and every moment start gliding downwards. In the year 1902 
the track was however still passable on the 9th January, although travelling was 
anything but agreeable. For it was very narrow and frequently sloped outwards; 
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moreover it was caked with unbroken ice, formed through the freezing of the water 
that drops during the day from the melting snows above. In fact, it would be 
actually dangerous to venture on it without axes, a rope to tie you all together, and 



Fig. 298. THE SAME. 



Fig. 299. ON THE ROAD TO SODSCHI-LA, MARCH I902. 


trusty and vigilant guides to help you. For on your left yawns the abyss, the bottom 
of which you often cannot see in consequence of the precipitous character of the 
slope and projecting cornices that screen it from above. 
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Fig. 300. THE SAME. 



Fig. 301. NEAR SONAMARG. 


Upon reaching the edge of the platform down the face of which the path 
plunges headlong to the station-house of Baltal by a series of short, quick, zigzag- 
ging turns, you involuntarily pause, lost in admiration of the view that lies spread 
out at your feet. In fact, I stood there a considerable time, notwithstanding the 
keen wind that was then blowing from the east-north-east, for the wind had been 
freshening up as we gradually approached the brink of the declivity. This then 
forms the third sharply defined dividing-line between the highlands of Tibet and the 
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southern valleys of the Himalayas. Far down below our feet was the upper part 
of the glen which leads out upon the valley of Kaschmir. The glens of the peri- 
pheral region which we were leaving behind us are barren, or have in any case but 
little vegetation to show; at our feet we had a fresh gigantic valley, on the slopes 
of which grow coniferous forests, pointing to a milder climate and giving to the 
Sodschi-la the character of a climatic boundary. The descent of this steep declivity 
was likewise dangerous because of the frozen nature of the pass: a slip of the foot 
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would have been fatal. Hence it was with a feeling of relief that we at length saw 
the station-house of Baltal growing bigger and bigger, and still keener was our 
gratification when we at last found ourselves on the relatively level expansion of the 
valley in which the station-house stands. By the time we got down the wind was blow- 
ing quite a gale; but my guides declared it was feeble as compared with that which 
generally prevails every day during four months of the winter, sweeping in inter- 
mittent, but furious gusts across the pass of Sodschi-la. It is because of this violent 
wind that the station-house of Baltal is constructed of such very solid timbers; the 
beams and posts in its interior are as substantial as those in the hull of an Arctic 
whaler. The very telegraph poles in that locality are supported to enable them to 
withstand the force of the wind. The summer is however said to be free from these 
gusty squalls. They would seem to be in some way connected with inequalities in 
temperature and atmospheric pressure in the region above and below the precipitous 
declivity. The ground around Baltal and for some little distance down the valley is 
bare, this being clearly a consequence of the wind. It was not until we got farther 
down that we came upon the first strips and patches of snow; but before we reached 
Sonamarg the snow again formed a continuous covering. In that part of the valley 
we rode on the right bank of a not inconsiderable stream, which derives its real 
water-supply from a couple of side-glens that debouch from the south just below 
Baltal. Sonamarg is a tiny hamlet of two or three steadings and a station-house. 

The next day we travelled down the valley of the river Sind. After crossing 
the stream twice in the neighbourhood of Sonamarg, the road, so long as the val- 
ley continues narrow, keeps to the slopes on the right, running along a narrow 
shelf, more or less high above the river, and at that time sheeted throughout with an 
extremely treacherous crust of ice. Even in those places in which it was free from 
snow, it was nevertheless frozen, the ice being formed from water that had trickled 
down from above. As soon as the valleys widened out again, and became more 
open, the snow suddenly ceased, and the farther we advanced the better grew the 
road; in fact, it became at last a first-rate highway, well kept and with a fair amount 
of traffic on it. We crossed the river six times on well built bridges. The volume 
continued to increase, until by the time it debouched upon the flat and level valley 
of Kaschmir the Sind was quite a big river; there, after forming lakes and marshes, 
it unites with the Jehlam or Jelun. At noon there was a crisp breeze blowing up 
the valley, but it was followed by a calm. The villages now came closer together; 
we passed Gagangan, Gunt, Mamer, and a string of others. The scenery was ex- 
tremely fascinating — in the bottom of the valley deciduous forests, bushes, and 
meadows, on the lower slopes cultivated fields, and, more especially on the left side 
of the valley, thick and magnificent forests of conifers. The slopes on the right 
were for the most part bare, although one would indeed expect that forest would 
thrive better on the sunny side; but either the soil there is less suitable or the supply 
of water is not sufficient. After the severe and bitter climate of Tibet, with its low 
temperatures, the winter in Kaschmir was to me like the mildest of summers. Our 
last day’s ride took us from Kangan via Ganderbal to Srinagar; thence I travelled 
three days down the valley of the Jehlam, and, crossing the pass of Murri, so 
reached Rawal-pindi. 
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CHAPTER XXIV. 


FROM LEH TO THE KARA-KORUM. 


It only remains for me to describe briefly the last portion of these three years 
of travel, namely the journey from Leh over the pass of Kara-korum to Karghalik. 
This route has, as is well known, been traversed by numbers of Europeans, and what 
I have to say about it cannot lay any claim to novelty. But the plan of this work 
requires that I should describe the western part of Tibet, where the highland is narrow- 
est; for in vols. Ill and IV I have dealt with the interior of high Tibet. For my 
own part I was anxious to make some acquaintance with western Tibet after having 
visited so many other parts of that immense highland region. I was desirous to 
compare the orographical moulding in the west with the arrangement and general mor- 
phology of the northern, eastern, and central parts of the region. 

I returned to Leh on the 25 th 
March and left it again on the 5th 
April, taking with me a caravan of 
yaks and horses, those of my own men 
who still remained in my service and a 
number of Ladakis, who knew the road 
across the Kara-korum. These men 
were however to return as soon as we 
came into touch with Mussulmans who 
could furnish us with a fresh relay of 
caravan animals. There is a regular, 
though small, traffic between Leh and 
Jarkent, and several of the inhabitants 
of the little Ladak town have visited 
the East Turkestan city. At first we retraced our own footsteps across the Tschang-la 
to Drugub; but I myself took a different route at starting, and went past Hemi, 
being desirous to visit that celebrated monastery. 

The first day therefore I journeyed to Tschuschot (Shushot). In the beginning 
I followed the road which I have already described, past the long stone kists down 
to the bank of the Indus, and at Tschoglang^se-tsangpa crossed over the river by two 



Fig. 304. LEH. 
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hrid^es, for it is there divided into two branches. The volume appeared to be 
about the .same as it was in the end of December, although spring had already 
.set in: at the same time it will certainly have decreased slowly from the end of 
December to, let us say, the beginning or middle of March, but after that will have 
increasetl, and every day it would go on steadily increa.sing until the summer floods 
came. The road runs a little distance from the left bank of the Indus, though often 
it a[)proaches (juite close to it. Tschuschot is a straggling village of immense length, 
and consists of scattered .steadings and clay-built houses, with cultivated fields, in 
which the j)eople were then busy ploughing, the fields being covered with a perfect 
network of canals. Opposite to us, on the right bank of the Indus, was the monas- 
tery of Tikse, perched high on its crags. 



F'g- 3°5- the b.'\z.'Var of leh. 


On the 6th April we travelled up beside the Indus between the farms and 
fields. As a rule the river was not visible; all we could see was its right-hand 
terraced escarpment. In a cleft of the rocks on the right lay the village of Maschu 
(Masho), with a gompa or monaster)'. Pretty close to our route ran a distinctly 
defined terrace, evidently marking a former position of the river, and on the left 
we passed two small buttes, on one of which stands the monastery temple called 
Stakna, picturesquely situated like a fort in the middle of the valley. After that the 
valley grows narrower for a considerable distance; and while we travelled close to the 
mountains on its right-hand side, the flanks of which were seamed with ravines and 
transverse glens, the river was visible a long distance ahead of us. Then the farms 
and the fields ceased, and the surface, consisting of firmly consolidated gravel and 
sand, was frequently crossed by shallow, though dry, gullies. We left the river at 
the solitar)' farm of Fschanga (Changa), and struck off south and south-west up 
the gravelly scree at the foot of the mountains, and shortly afterwards entered the 
glen of Hemi. In the entrance to the glen stand several picturesque and tastefully 
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ornamented tsc/iorteus, and we also passed several rounded or elongated stone kists 
with mane slabs. The entrance to the glen forms a narrow gateway, and after we 
ofot in amono-st the mountains we travelled almost due west. Twice we crossed 
over the rather deeply incised watercourse, the second time on a bridge. At that 
spot there had been a running brook, though it was then for the most part filled 
with ice. In the narrow, picturesque glen poplars are fairly numerous. Again we 
passed a stone kist, for which there was barely room in the bottom of the glen. 
Above it rose wild and rugged cliffs, and at the head of the glen snow-clad moun- 
tains were visible. Before us, at the foot of a precipitous cliff, stood the monastery 
of Hemi, a slightly packed complex of houses, clinging to the steep face of the rock 
one above the other like swallows’ nests, all of them cubical or oblong-shaped; they 
looked as if they stood in imminent peril of being crushed by a fall of rock from 
above. However there is one predominant fayade, and with it the fronts of the 
other houses are all built parallel. As I have given a brief description of Hemi in 
my popular book, I need not delay longer over it here. 



Fig. 306. DANCING GIRLS OF LADAK. 


The next day the sky was heavy with clouds, and at 3 p.m. it snowed. We 
again went down to the Indus, which we crossed on a swinging bridge. Even in 
the short interval of one day the volume appeared to have increased somewhat, 
and the stream was muddier, and was rushing tumultuously down between its ver- 
tical escarpments of gravel-and-shingle. Shortly afterwards we again struck the 
road that we had travelled on in December, the road that leads up through the 
side glen to the pass of Tschang-la. The volume of the brook in this side-glen 
was considerably smaller than when we saw it before; but probably the greater 
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had left the hot tropical plains of India, and within another few weeks I should 
be in the warm and sultry clime of East Turkestan; and between the two intervened 
the narrowest part of the 1 ibetan highlands, with its still arctic climate. 

d owards evening-- we sent the two hundred yaks with their eighty drivers up 
towards the pass to trample down the path, which we intended to use as early as 
possible the following morning. 



Fig. 31 1 . A HOUSE AT DRUGUB. 


On the 9th April I crossed over the Tschang-la for the second time. In the 
evening it had again snowed smartly, but in the morning the sky was perfectly 
clear, e.xcept that a few vaporous clouds like mist formed a fantastic and ragged 

corona round the rising sun. All the way to Singrul we followed the path on 

the right side of the glen, that on the left, which we had used in December, 
being impassable owing to the snow. As the latter side was in the shade, the snow 
not only accumulated there in greater quantity, but it also remained a longer time 
proof against thawing. The road on the right also partook less of a break-neck 

character than that on the left, this being in no slight degree the effect of the snow 

in levelling up inequalities, and by its uniform softness and whiteness masking the 
harsher features of the vertical relief. The day was all that could be desired for 
a journey across this lofty pass: not a breath of air moved, not a speck of cloud 
to be seen in the sky. For a couple of hours in the morning however delicate, 
buoyant spicules of ice were floating about in the atmosphere, though without impairing 
the effects of the sun’s power. Very soon after the sun rose, we felt it warm, and 
it grew increasingly warmer as the day wore on and we ascended, until at noon 
the heat was more intense than I ever remember it to have been; indeed during 
the greater part of the day it might quite correctly have been described as painful 
and oppressive. We had to throw off our overcoats, the sun shone fiercely in our faces, 
and we longed, but longed in vain, for a refreshing breeze or a cloud to moderate the 
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burning intensity of its rays. Strangely enough, it was also hot in the shade. But 
despite'’ the discomfort of the heat, the effect of the excessive insolation, which 
made the skin peel off our faces in strips, we had nothing really to complain of. 
Xo have crossed the pass in a snowstorm would have been dangerous; in any case 
it would not only have been difficult for the yaks to have found their way 
through the snow, but the path they trod would soon have been snowed up again. 



When we started the snow was hardly a foot deep; but very soon it was 
twice that depth; above Singrul it was esi^ecially thick. It brought with it however 
one advantage, in that it filled up all the hollows and interstices between the stones 
and fragments of rock, and to that extent levelled the track; though when you 
ride a yak, as I did then, the inequalities of the surface occasion you no incon- 
venience, for yaks can pick their way almost anywhere with extraordinary sureness 
of foot. As in the Sodschi-la, the snow lay thicker also on the east side of this pass. 
It was in fact a meter or more deep, and had it not been for the track trampled 
by the yaks, it would have been quite impossible to cross the pass in one day. 
Meanwhile we were restricted to the path thus made through the snow by our >.yak 
plough®, and ever)- time it became necessary to adjust a load on the back of any 
of the animals the entire string of horses and yaks that followed after had to 
stand still and wait. In this way we kept perpetually stopping, and it was not 
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until we had g-ot over the pass, where we made the usual pause for taking obser- 
vations, that, in the neighbourhood of the frozen and snow-covered spring of Soltak, 
we overtook the long black line of the )yak plough», which was in places almost 
hidden in the deep furrow it had itself made through the snow. The caravan had 
been busy all night forcing a path through the snow-drifts, which in some places, 
more especially the hollows, lay to a depth of two meters. After an eleven hours’ 
march we reached at dusk the stone hut of Dag-nagbo, the coolness of the evening 
being \ery noticeable after such a warm and strenuous day. We had only one 
solitary case of snow-blindness, the sufferer being one of the Burjat Cossacks; but 
after a few days he was better. 



313. A TbCHORTEN AT DRCGUB. 


On the loth April we covered the last stage of the common road that we 
had travelled over in December, namely to Drugub. Notwithstanding the great 
quantity of snow on the Tschang-la, the last piece of the road had none at all. 
Even at Dag-nagbo the snow was thin and sparse. The snowfall during the night 
had indeed made the ground white, but this had rapidly thawed again. Up towards 
the pass the sky now looked threatening and the summits of the mountains were 
wreathed in heavy snow-clouds. Nevertheless the caravan of yaks returned home, 
starting as early a.s possible before the track which they had made should get 
snowed up again. At Drugub we spent the night in the same quarters as before, 
and made the beginning of our preparations for the climb over the Kara-korum. 
We took with us both yaks and horses, as well as a troop of trusty Ladakis. None 
of them had ever been over the Kara-korum in winter, so that they were uncertain 
as to which route ought to be chosen. The shorter was said to be that past the 
glacier-arms of the pass, though it is often blocked with ice, so that under the most 
fa\ourable circumstances only a narrow passage is left open between the front of 
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the glacier-arm and an opposing precipitous cliff. If this passage were stopped up, 
w^e should be obliged to make a three days’ detour. When w^e reached Schejok 
men would have to be sent on in advance to find out wdiich w’ould be the better 
route to take. The terms that our Ladakis demanded w'ere one rupee per day 
for each horse and 6 annas for each yak. During the summer these prices are 
considerably lower. 



April nth. The route from Drugub to Schejok leads through the lower part 
of the glen in which Drugub and Tanksi are situated. On the English map the 
name Durgul is evidently the same as Drugub, although pronounced differently by 
differents informants. It is a wild and picturesque road: the river has energetically 
eaten its Avay down vertically or ver)- steeply through the granite, making a deep 
narrow', w'inding gorge, fenced in by bare, rugged cliffs, bizarre yet impressive in 
character. The bottom of the glen is choked w'ith gravel and stones of all sizes, 
w'hich materially impeded our advance. The only vegetation w'as some solitary, 
ragged bushes, and these were few and far between. There Avas no grazing, for 
there simply is no room for it, the glen noAvhere Avidening out. Throughout the 
glen there is nothing but stone, stone, flung about in picturesque confusion, just as 
the most capricious fancy Avould seem to have suggested. Some idea of its curious 
and inhospitable nature may be obtained from the accompanying photographs (see 

314— 317. 320). 

At first the glen forms a big S-shaped bend, in Avhich the road keeps exclu- 
siA^ely to the left bank of the stream; but after that A\e crossed the brook six times. 
This AA'as rather trying for our large company of men on foot; when the w'ater 
pressed upon them, they greAv unsteady and began to slip; but they are ac- 
customed to balancing themselves on the rounded stones in the beds of the streams. 
All the Avay doAvn this bed is full of A\'ater-Avorn, rounded stones. The places at 
Avhich the road crosses over the stream are Avhere the latter presses close in to 
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the base of a perpendicular cliff; but some distance lower down the river glides 
diagonally across to the opposite side, to wash the foot of another cliff, and then 
we were forced to ford it again. For almost the whole of the way the water 



Fig. 315. THE RIVER OF DRUGUB. 



foamed and boiled in little restless, broken cascades amongst the stones; it was 
very seldom that it flowed along quietly for a short distance. The morphology is 
the same as it is in all transverse glens cleft through granite; the vertical dimen- 
sions are more striking than the horizontal. Above our heads towered mighty 
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Fig. 316. NARROW PASSAGES IN THE VALLEY. 


masses of rock, and repeatedly we could not help fancying ,we were in danger of 
being crushed under the fall of some overhanging cornice or top-hea\7 shoulder of 
the mountain. The view down the glen kept changing every minute, though the 
glen preserved throughout its character of a gorge or defile. All the same the 
scenery was not monotonous; it afforded me a true delight to study the singular 
shapes which the different varieties of the capriciously bedded granite has assumed. 
Sometimes the rock was striped, sometimes coarse-grained, sometimes grey, some- 
times brownish-red. In various places the natives have built bridge-like walls of 
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stones and slabs along the faces of the precipices, and upon them the road is car- 
ried. This is to avoid fording the stream unnecessarily, a task that grew every day 
more difficult. IDuring the high-ivater period it is probably quite impossible to cross 




the stream; it will then be too deep and too furious. Here I found it convenient to 
ride a \ak, for I could safely leave the animal to look after itself, while I devoted 

all my attention to my map-making, which the winding character of the glen made 
very exacting. 
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After we had travelled for a 
good distance in a direction east and 
north-east, we again turned towards 
the north, and having forded the 
stream yet once again, we struck up 
the left side of the glen, where the 
slope was less steep. At length the 
river appeared like a deep-sunk gorge 
far down below our feet. The slope 
on the opposite or right side retains 
its precipitous character the whole of 
the way. It rises practically sheer 
from the bottom of the glen, and 
wears a dark and forbidding, yet im- 
pressive aspect. The road keeps 
amongst soft material, consisting of 
stones, gravel, and finer detritus, and 
is relatively well cared for, although 
constantly exposed to rock-slides from 
above. The climb up out of the glen 
is very appreciable, yet in any case 
easier than the gorge, which was 

growing increasingly ruder and more constrained down in the depths below. It was 
however only the lowest part of a mountain-spur that we had to get over. Its 
culminating point is crowned by a cairn of stones, an obo decorated with flags. 
After that we again descended, and the country grew more and more open. Before 
us lay spread out the big, broad valley of Schejok, with its level gravell)' floor, 
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Fig. 318. A HALL IN THE TEMPLE OF HEMl. 



Fig. 319 . OUR HOUSE IN SCHEJOK. 
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across which meanders the Schejok stream. On both sides rise stupendous mount- 
ains, half covered with snow; but the bottom of the glen, as well as the lower 
slopes, were on the contrary quite free from it. Nor was there any ice to be seen, 
except small patches, and they were soft, in the more sheltered corners of the 

transverse glens. At length the road trended a little towards the west. Finally, 

having passed an obo and some small tschortens, we found that we had reached 
the little village of Schejok, with its simple four-square stone houses. The one 
that was placed at our disposal possessed a balcony, from which we enjoyed a 
glorious view of the Schejok valley, a view which we beheld with all the greater 

interest since we knew that through it ran the road that was to lead us to our 

greatly longed for goal — Jarkent and East Turkestan. 



Fig. 320. ANOTHER NARROW PLACE. 


All day the sun had not shown himself once, but a little before sunset he 
just peeped out for a short while. Towards evening all the mountain-tops were 
draped with heavy clouds. Next day the clouds were so thick that it was never 
more than twilight; on the mountains it was snowing fast, so that we were unable 
to see their tops. It even snowed a little down in the village of Schejok. 

Here m e took a day s rest and organised the caravan that was to accompany 
us to the pass of Kara-korum. We required 27 horses. Our baggage was now 
considerably reduced, for we had no longer any need to carry provender with us for 
such a long time beforehand. Another three weeks or so would see our journey 
ended. Our courtyard was therefore the scene of the greatest bustle. The animals’ 
oads were arranged in the most convenient manner, and the horses were shod and 
groomed after the requisite number had been selected out of 30 from Schejok and 
30 from Nubra. In the case of a forced crossing of the pass such as that which 
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I now contemplated it is a decided advantage to hire caravan animals instead of 
buying them. True, it comes dearer to hire them; but that is outweighed by the 
freedom from all responsibility in connection with them. You may safely leave it to 
the owners’ own interest to look after them as conscientiously as possible. It also 
rests with them to provide forage and to seek for suitable camping-places with 
grazing. All we had to do was to accompany them; we could safely trust the 
Ladakis and their local knowledge. 





Fig. 321. VIEW UP THE VALLEY OF SCHEJOK FROM THE VILLAGE OF SCHEJOK. 


We began our actual march up to the pass of Kara-korum on the 13th 
April; this was the highest pass of all those that I essayed on the Tibetan highlands. 
The weather was not particularly inviting for such a venture, for there was reason 
to believe that with each succeeding day we should advance into severer and colder 
regions. The sky was heavy with dark and threatening clouds, which trailed along 
the mountain-sides and drifted down the glen like gigantic pendent tufts of wool. 
The wind blew and fine snow was falling. With the view of sparing our horses 
for the exertions that lay in front of them, for the first few days we packed all the 
baggage upon yaks, which were afterwards to return. Turning our backs, then, 
upon Schejok, the last little inhabited outpost in the north of Ladak, we plunged 
in amono-st the barren, uninhabited mountains. We travelled at first towards the 
south-east, crossing over the hills on which Schejok is built. But these we soon 
left behind us, and then descended into the bottom of the valley, where, to begin 
whit, we crossed over the stream of Drugub, just above its confluence with the Schejok. 
Shortly after that we forded the principal stream also and subsequently kept along 
its right bank. Its volume amounted, I dare say, to about 7 cub. m., as compared 
with 2 cub.m. in the Drugub, and the water was perfectly clear. The bottom of the 
valley is littered with grey granite detritus, and is broad and flat, so that the fording 
of the river was a very easy matter. At the foot of the mountains on the right 
side of the valley is a strikingly developed terraced escarpment, the work of erosion, 
with an abrupt and sharply defined edge, while the left side is occupied by the 
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<rreat offshoot which separates the stream of Drugub from the river of Schejok. 
Higher up this offshoot is cleft by a deep and energetically carved side-glen, the 
rocky outlet of which faces Schejok. At last however the valley turned to the east, 
and then to the north-east, and finally to the north. Just in this part of its course 




Fig. 322. CROSSING THE RIVER OF SCHEJOK. 


the Schejok river alters its direction in a very remarkable way. The stream 
comes down from the north, but upon reaching the bend in question it turns 
sharply towards the north-west. Thus all the way from the Kara-korum pass it 
succeeds in breaking through the mountain-ranges in those localities in which the 
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peripheral characteristics are less accentuated; but from Schejok onwards it has to 
flow, like the Indus (into which it empties), parallel to the chains which run from 
south-east to north-west. It is in this way that the sharp curve in question has 
arisen, compelling us to sweep round in a half circle. 

At the same time the valley contracts and its bottom becomes filled with 
detritus. Twice more we had to ford the stream, namely in a little sharp bend, 
owing to the current there hugging closely the precipice on the right side. In the 
summer this spot is impassable, as indeed the English map warns us; the bottom 
of the valley will be then completely filled with water in the narrower parts. We 
travelled next along the right bank, keeping close to the tumultuous stream. In 
sheltered places we found balghun bushes growing in great numbers. On the other 
hand grazing was scarce, though during the latter part of the day kamisch made 
its appearance, especially in those localities in which the balghun bushes were growing 
luxuriantly. The mountains on the right descended almost precipitously to the bottom 
of the valley, and there were signs showing unmistakably that when in flood the 
river, or at all events a branch of it, reaches close to the base of the cliffs. The bed 
of the stream is not seldom full of holes, which contain water, then however parti)' 
frozen; whereas on the river was there no ice. At these spots the bed consisted ot 
sand, former sand-banks which have become bound together by bushes. The region 
was absolutely lifeless; we did not perceive a solitary sign of animal existence. 

One of these expansions of the valley, with sandy ground, bushes, and kamisch, 
is known as Tschong-jangal or the Big Vegetative Tract. The Tibetan name of this 
place is Rangsa-dunmo, and its altitude above sea-level is 3757 m. 

April 14th. In the morning the sky was hea\y with clouds, and all day the 
light was diffused, so that all the lights and shades were toned down and the relief 
features were indistinct. A fresh breeze was blowing from the south, bringing with 
it fine drifting dust, which covered everything, making both faces and clothes grey. 
Nevertheless it was a mild and pleasant day; we could not complain of being too 
cold nor yet of being too warm, as we had recently been when crossing the 
Tschang-la. 

W e then travelled due north, the glen running for some distance inconceivably 
straight, so that it became lost in the blurr that obscured the distant horizon. This 
made the scenery monotonous, for we missed the variations that are associated with 
a winding glen and bold rocky buttresses and headlands. All along this stretch the 
breadth remained fairly constant at 200 to 300 m. Of the total area of the flat and 
level glen floor only a relatively small portion is occupied by the river; but its dry 
watercourses and the sharpness of their margins convey some idea of the enormous 
masses of water which pour down the glen of Schejok in summer on their way to 
the Indus. In fact, the road by which we w'ere then travelling becomes impassable 
in the end of April. In Leh and Drugub we had been warned not to put off our 
start too loner, and we were told that, if the weather continued to be warm and 
bright, the floods would begin to come down about the 20th April, and after that 
the river would be too swollen to admit of being forded. The volume which we 
encountered on the 14th April was as much as ever people on foot could get through, 
though it occasioned no inconvenience to mounted men. 
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The greater part of the bottom of the glen is choked with granite detritus 
and stones, all of them round and water-worn, though amongst the coarser gravel 
there occur long, narrow strips of sand, built up by the current into sand-banks. 
As far as we possibly could Ave trav^elled along these strips of sand, the riding being 
far easier there; and we were fortunately able to travel in that way for the greater 
part of the daj’. BeloAv Tschong-jangal there was a considerably greater amount 
of detritus. 

Even at this point I fancied I conld almost detect a decrease in the relative 
altitude of the mountains, though at the head of ev’^ery fresh side-glen we caught 
glimpses of loft)’ and imposing snowy crests enveloped in clouds, partly shrouding 
their outlines. Thus on both sides the main ranges were at a considerable dist- 
ance from us, the ranges that is whose spurs and offshoots abut upon the river, 
descending to it in a series of greyish brown terraces, platforms, and knobby pro- 
tuberances. About 50 m. above the bottom of the glen grottoes and hollows have 
been scooped out in the face of the cliff, obviously the result of fluviatile erosion at 
some former period. 



The balghun bushes noAv became far fewer in number, but small thickets of 
A\ild briers gradually took their place. During the latter part of the march we 
obser\ed a feAv scattered arfschas or junipers on the slopes and crests of the moun- 
tains. Still not a sign of animal life. I dare say that the wild sheep, as well as 
t e antelopes and kulans, avoid this relati\^ely confined locality, prefering the opener 
mountainous parts Avhere they can keep a good look-out for their enemies. 

In the beginning of the march we passed a side-glen coming from the west; 
tus, was told, is called Darsang-garmo, and has in its upper part grazing- 
grounds for cattle and sheep in the winter. Farther on is the outlet from the east 
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of the large side-glen of Jan-tschenmo, up which a road is reported to run to Chotan, 
uniting higher up with a track that leads from the Panggong-tso to Chotan. On 
the English map this side-glen is called Chang-chenmo, and its stream is shown as 
big as that of the Schejok, which is manifestly an exaggeration. At all events the 
stream that was then flowing down the glen was a mere rivulet, which contributed a 
fraction of the volume of the principal stream. Just above its outlet we find on the 
map just mentioned the words »Not passable in summer»; and the glen just there 
is very narrow and wild. 



Fig. 324. ICE AT THE RIVER-SIDE. 


Not far from the outlet of the glen of Jan-tschenmo the Schejok river presses 
close in to the mountains on the right or west, forcing us to cross over it. Above 
that point the cliffs on the right side of the glen are called Tschagma-tschen, and at 
their foot is a little vegetation. After fording the river the second time we travelled 
for a distance on a ridge of sand on the right side of the glen, drift-sand which has 
accumulated under the lee of a rocky buttress; it does not however form fully 
developed dunes, probably because it is exposed to gusty winds from various direc- 
tions. After that the glen winds rather more, but its windings are long and do not 
waste much time. The bottom of the glen still continued to be broad, and across 
it the river flings itself from the one side to the other. Penally, just before halting 
for the night, we crossed twice over the Schejok. We encamped in a locality known 
as Schubga-go or Kaptar-chane, where there was quite a rich abundance of thriving 
bush vegetation. The absolute altitude was 3826 m. Sheets of soft ice now began 
to appear at intervals in the quieter reaches of the river. There too an important 
side-glen debouches from the west, with great snowy mountains at its head, belonging 
to the main crest of the range which borders the Schejok region on the west. 

Hedin, Jotirney in Central Asia. IC. 51 




402 


FKf»r I.ADAK TO EAST TURKESTAN. 


April 15th. During this clay’s march granite was again the predominant 
formation, though other rocks also occurred, e. g., diorite, white marble, and a light 
green schist exceedingly fine of grain. The bottom of the glen is completely filled 
with gre)' granite detritus and stones, which hurt our animals’ feet, thus causing 




Fig- 325. VIF.WS UP THE SIDE-GLENS. 


our advance to be very slow. 1 he yaks in particular began to show signs of fatigue. 
1 here were, it is true, tracts of soft sand, but they w’ere far fewer than on the day 
preceding. The glen then contracts a little; but only a relatively small part of its 
level gravelly bottom continued to be occupied by the stream. The ascent is very 
gentle and ecenly distributed: as yet w^e had not encountered any waterfall or even 
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broken cascade: all such irreg-ularities and thresholds ha\e been long le\elled down 
by the power of erosion. The volume appeared to be unchanged, though as a 
matter of fact it had experienced a slight augmentation, for it had been joined by 
various tributaries, though all of them were small. Towards evening there was an 
evident increase of volume noticeable, a consequence of the perfectly bright sky 
which prevailed all day and quickened the melting of the snows. It was in fact 
more like spring than winter, the mountain air was so bright and exhilarating. 



Fig. 326. TERRACE OF GRAVEL-AND-SHINGLE. 


Although we were approaching one of the loftiest passes on the earth, the 
amount of snow still continued to be insignificant. It was only on the very highest 
summits that it lay heaped up to any noteworthy extent, and from them it streamed 
down the mountain sides in long thin ribbons, though nowhere did these approach 
the bottom of the glen. With the exception of one or two small patches of ice in 
the riparian lagoons, the ri\er Schejok was still unfrozen. Thus both the weather 
and the .snow presaged for us a favourable climb over the Kara-korum. And judging 
from the general character of the snowfall that winter, we had little grounds for 
fearinw that we should be delayed by snowstorms. On our way back from .Srinagar 
to Leh we had on the iith March found considerable quantities of snow on the 
Sodschi-la; in fact the gorge was filled with fallen avalanches, and the snow lay thick 
and plentiful all the way to Dras. On the Tschang-Ia too we had found it lying a 
meter deep or more, though a good deal Ie.ss in quantity than on the Sodschi-la. If 
now the quantit}' of snow continued to decrease in this way towards the interior of 
the continent, we might expect to find less snow on the Kara-korum than we had 
encountered on the Tschang-la. And in fact we ascertained that such really was 
the case. Indeed it would appear to be the rule, that every winter the amount of 
snow decreases towards the more central parts of the highlands, heavy contributions 
being levied upon the snow-bearing clouds before they reach those parts. 
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W'e crossed the river the first time that day just above Kaptar-chane. For 
crossing we generally selected localities in which the river was flat and broad, 30 
to 40 m. across, and not more than half a meter deep, and where the boulders in the 
bed were not so big as to prove a hindrance. After that we travelled for some dist- 
ance on the left bank, proceeding north, afterwards north-east, and then we forded the 
river again. Subsequently the glen became more winding than it had hitherto been and 
the scenery more diversified and wild. At intervals a side glen debouched, openino- 
out glimpses into the heart of the mountains; on the whole however side-glens are 
rather few in that part of the countr)'. Along the right side of the glen we ob- 
served a mountain path, which, I was told, leads to the open grassy tract of Nja- 



Fig. 327. CROSSING THE SCHEJOK RIVER. 


jaghmik, where flocks of sheep are wont to be grazed in the winter. We then 

proceeded along the foot of a vast mass of marble, the rock being snowy wdrite 

and beautiful to look at, though seamed with cracks. After that our direction was 
north-west, until we reached a part in which the glen was narrow^ and inclosed 
between steep, though not verj’ high cliffs, where we forded the stream three times. 
From the east enter tw'o large side-glens, and dowm the lower of these a brook 
was flowing, though near its outlet it had formed sheets of ice. Ever>^ now and 
again we observed at the foot of the mountains little rivulets, which owed their 
origin to .snow melting in the vicinity, and there too an occasional spring contri- 
buted Its quota of w'ater. On the left side of the glen there is a saline spring, the 
incrustations of wFich have given rise to formations like stalactites. After we forded 
the stream the third time we set our faces towards the west-north- w^est ; here again 
there was an accumulation of grey drift-sand. Shortly afterwards we were again 
orce to cross the river by a projecting headland; then w^e passed a fresh zone 

o san , and a scree of stones, at the foot of which was a rivulet issuing from 
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springs and flowing amongst thickets of bushes. On its left side the glen was now 
overhung by steep, towering walls of rock, with immense screes gushing out of 
every fissure and every watercourse, and their foot abruptly shorn by the summer 
floods. We forded the river for the last time near Riung-karu-jogma or Tschahrvagh 
or Tschahr-bagh, and then encamped at an altitude of 3967 m., at the foot of a 
gigantic gravel-and-shingle terrace. Above it rise up steep and rugged masses of 
rock, while narrow, wild-looking side-glens open out towards the west. We had 
again reached a region in which the scenery is sublime. The vegetation was however 
scanty, only a few solitary bushes and some kamisch. 

April 1 6th. In order not to wear)’ our animals, and especially the ) aks, we made 
short marches, and generally encamped at the places where the Jarkent caravans 
are accustomed to stop for the night. During the preceding night violent gusty 
winds blew in our glen, and every now and again we heard landslips of gravel and 
stones falling from the terrace at the foot of which we were encamped; in fact our 
position was far from being safe. Shortly before reaching Tschahrvagh we came 
across an inhabitant of Schejok, grazing some yaks and sheep; he was the only 
human being we met with in the course of the whole of our journe)- through these 
mountains. 

The volume of the Schejok had now visibl)- 
decreased a little. On the whole its glen still preserved 
the same characteristics as hitherto, and led us north- 
north-west without windings worthy of mention. At first 
we advanced for a considerable distance close to the 
foot of the mountains on the right side of the glen. On 
this side, as also on the side opposite to it, we now 
encountered a great number of gigantic screes, the fronts pig. 328. vertical section (.if 
of which often rose fully 100 m. above the glen. Every depression at mandarlik. 
now and again, in places that are not invaded by the 

river, we would see kouruk scrub and tamarisks. Upon reaching a minor detached 
butte, which we jDassed on our left, we crossed over to the left or east side of the 
glen by means of a low threshold which reaches acro.ss it. The space between the 
butte and the cliffs on the east is in great part filled with sedimented yellow clay. 
There a large side-glen, called Galik-tartan, comes down from the east. After twice 
more fording the river we approached Mandarlik, a peculiar depression scooped out 
by the stream some time ago at the base of the cliffs on the left side of the glen. 
There, being well protected, and well watered by a spring, which had formed some 
small pools, grass, kamisch, and bushes were growing. There were wild-duck. 
The place, which lies at an absolute altitude of 4145 m., is also called Julghuluk 
(= Julghunluk) and in Tibetan Bodba. 

On the 17th April we again did a very short stage along this remarkable 
road, which by this was beginning to get monotonous. We were still within the 
peripheral region and within the confines of the drainage-area of the Indus; as yet 
there were no indications that we were approaching the vast, relatively flat Tibetan 
plateau-land. The vertical relief was still the more pronounced; of the horizontal relief 
we did not see much, for our view was limited on both sides by the lofty walls of rock. 
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B\- this the volume of the stream had manifestly decreased. Not only were 
we approaching higher and barer regions, we had also passed a great many con- 
tributories on the way up. Ice-sheets were now more frequently observed in the 
bed of the ri\’er; they were rather large, but all of them soft, white, and brashy. 
On the other hand, there was no snow in the glen, and even on the mountains it 
appeared to be less in quantity. W'e only forded the river once; this receives a 
considerable increment trom a large unnamed glen which debouches from the west. 
Animal life was still practically absent, save that we saw a few ravens only. But 
after we got past Jatuk we observed a flock of arkharis grazing on the grassy 
summit of a gravel-and-shingle terrace, but at our approach they hurriedly fled away 
up the mountains. At jatuk the altitude was 4212 m. The prevailing rock still 
continued to be granite; though amongst the detritus at the bottom of the glen 
I picked up fragments of diabase, porphyiqq ctystalline schists, and other varieties 
of rock. 

There we dismissed our caravan of hired yaks, for the weary animals onlv 
kept us back, and their loads were transferred to the backs of the horses. 



April 1 8th. The ascent became rather more noticeable, though without being 
at all pronounced or in any way troublesome to our horse caravan. Of the river 
ve did not see much, except every now and again a sheet of soft ice. Nor did 
ue cross the stream until we had almost reached our camping-ground for the night. 
The \olume was then only i ' 2 cub.m., and that consisted chiefly of water which 
had melted during the day, and had only got down to that point by evening. Yet 
it was onl\ occasional!)- that we caught a fugitive glimpse of the river, which for 
some distance w-as hidden underneath the detritus that filled the bottom of the 
glen, it was onl) in the deeper parts of the channel that it came to light. The 
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balghun bushes now ceased entirely; we saw the last at Sultan-tschukur, where 
also a little grass was growing. The rock was still predominantly granite, together 
with a fine-o^rained, black rock, either diabase or diorite. The bottom of the irlen 
was littered with loose gravel, which tired us, for it was merely here and there 
that it was consolidated or replaced by strips of sand. The gullies cut through 
this material showed by their size and their sharp edges that in summer the volume 
even thus high up must be very considerable, d'he glen was on the whole of the 
same breadth as hitherto, except that at the bends it often widened out consider- 
ably. Sultan-tschukur is one of these wider localities. Every now and again a big 
subsidiary glen would join our glen now from the one side, now from the other. 
The snow lay thinner and thinner on the mountains, though there was not so much 
as a trace in the bottom of the glen. The spot where we encamped bears no 
name. By that we had reached an altitude of 4414 m. The countr\' was perfectly 
barren; plant-life was confined exclusivel)’ to a few scattered teresken plants. 



Fig. 330. IN THE DEPRESSION OF .MANDARLIK. 


The caravan animals selected for crossing over the Kara-korum are nearly 
always horses, sometimes mules, but seldom camels, and then of course only such 
camels as are accustomed to travelling amongst mountains. On the little patch of 
vegetation that we found at Sultan-tschukur we observed any quantity of camel-dung, 
apparently a )ear old. Owing to the loss of baggage-animals which it entails this 
difficult route has ne^■er been favourable for trade between India and East Turkestan, 
nor does it ever seem likely to come much into vogue for that purpose. Still it is 
used by merchants from Jarkent; but when they travel with camels they are wont 
to leave them behind at Sultan-tschukur and carry their wares the rest of the wa\' 
to Leh on horses. The difficult glen between Schejok and Drugub, as also the 
pass of Tschang-la, are reputed to be fatal to camels. 
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During the course of our march on the 19th April the peripheral character 
of the scener>' abated and we ascended noticeably higher towards the immense back- 
bone of the Tibetan highlands. Nevertheless the ascent is extremely gentle, and 
where the streams flow above-ground they nowhere give rise to rapids. The track 
is as good as could be expected in a glen filled with detritus. The breadth of the 
glen still remained the same; side-glens were frequent, and often of considerable 
size. At first we marched towards the west-south-west, then towards the north- 
west. We passed ice-sheets pretty often, but running water was scarce. From the 
neighbourhood of a small detached hill on the left side of the glen we observed 
the outlet of a vast side-glen bearing S. 53 ° The snow was fast diminishing in 
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amount; even on the tops of the ranges it was scanty. Then the entire bottom 
of the glen was for a considerable distance completely hidden underneath a con- 
tinuous field of ice, and along this we rode. It was built up of several different 
layers and sheets with beds of air between them, .so that at every step that our 
horses took they trampled through. Occasionally however the ice was bright and 
slipper)", and firmer. Down the middle of this ice-field ran a rivulet of unfrozen 
water, very muddy, and with a volume of about 2 cub.m. in the second. A side- 
glen which enters from the north-east is said to be called Morgo-rung. In the S. 
80° W. we obser\"ed a side-glen, which is stated to lead to a smaller pass, and 
also to Lubra (qy. Nubra). It was quite easy to see, for it follows the slopes on 
the right of the glen, not the bottom, as the Schejok route does. 

In two or three places, where the river (then entirely enveloped by ice-sheets) 
hugs closely the low offshoots of the rugged diabase or diorite hills on the left, 
the track runs up amongst them, though it .soon returns again to the bottom of the 












THE SAME. 





• 63 c. 



CAMPING AT JATUK. 



AK-TASCH. 


IT, 













FFO.M LEII TO THE KARA-KOKUM. 


40y 


glen. Subsequently the glen trends still further towards the north, and then after 
once more fording the muddy stream, we came to Ak-tasch (4681 m.), or the 
White Stone, a name w'hich alludes to a little knoll of marble that there crops up 
out of the -floor of the glen. But apart from this the prevailing rocks all day were 
fine-grained and black. 

The w'eather w^as less favourable. In the forenoon the sky w'as only half clear, 
• but afterwards it became mantled with dark clouds and a strong wind met us in 
the teeth. In the evening w'e even had a slight fall of snow; it w'as fine and 
w'hirled about in the wind. 

The next day it snowed briskly at Ak-tasch, and w'e decided to stay there 
and give the horses an opportunity to nibble the last grass they w^ere likely to get 
for some days. The snow came down thick, but was of the finest. The wand blew 
hard, so that the ground in the vicinit)' of our camp became only partly covered, 
for the snow was mostly blown away as fast as it fell. Our Ladakis were however 
of opinion that this snow-fall w'ould not make it impossible to cross over the Kara- 
korum; at the most it would only render it a little more difficult. 

Immediately south-w’est of our camp w'e discovered three small glaciers and 
'to the north a fourth. They are streamers from an ice-field which caps the higher 
parts of the mountains. Very short and very steep, none of them get dowm to the 
bottom of the glen. They are fissured at the edges and crossed in front by horizon- 
tal bands of dirty ice. At that time however they were enveloped in impenetrable 
clouds of whirling snowy which swept like drift-sand along the bottom of the glen 
and the sides of the mountains. After the bright, temperate, and glorious weather 
W'hich we had experienced in the deep-lying glens w'e w'ere again plunged into 
Polar winter. 
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CHAPTER XXV. 


OVER THE KARA-KORUM AND THE SUGET-DAVAN. 


On the 2 [St April we did the interesting stage past the two glacier-arms of 
Kitschik-kumdan and Tschong-kumdan, both belonging to the vast upheaval of the 
Kara-korum mountains. The sky rvas gloriously bright with neither snow nor wind; 
indeed we actually felt it warm, although not to the same extent as on the Tschang- 
la. Had the snow whirled as it did the day before, it would have been difficult to 
make the crossing, besides rvhich we should have lost the spectacle of the wonder- 
ful and majestic scener)- which is characteristic of that glaciated region. 



332- VIEW OF THE RIGHT SIDE OF THE KITSCHIK-KUMDAN GLACIER. 


At first we proceeded north-north- west on the right bank of the river, amongst 
a chaos of small hills and heights. The amount of snow in the bottom of the glen 
increased, but the quantity was not at all serious until we reached the vicinity of 
japtschan. We passed close on our left a smaller glacier-arm, or perhaps only the 
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end of a mantle-fringe; then, after riding for a short distance across moraines of 
gravel and stones, we reached the edge of the vast glacier-arm of Kitschik-kumdan, 
with reddish vertical cliffs on our right rising directly from the left bank of the river. 
We rode gently upwards, having on our left the glassy, glittering, flashing wall of 
ice. As the ice melted, the water dripped and ran down the face of the glacier 
and the thousands of tiny rills gathered into a brook. It was no longer difficult to 
account for the muddiness of the Schejok stream lower down; for the glacier brooks 
carry with them glacial clay and mud from the bottom moraines. On sunny days 
the front of this glacier is exposed to the most active ablation, the consequence 
being that the surface of the ice is most irregular and broken, a confusion of cones 
and pyramids, with hollows, pits, and crevices between them. The smaller glacier- 
arms that we passed were relatively pure, although a banded structure is distinctly 
visible in them; the larger ones contained all the greater amount of impurities and 
material brought down from the mountains higher up. 



333- the narrow passage between the kitschik-kumdan and the mountain side. 

We were now approaching the locality which we had been warned against 
in Schejok, as in some years rendering this route impassable. The most advanced 
frontal section of the Kitschik-kumdan is pushed right across the glen until it en- 
counters the precipitous rocky Avail on the opposite or left side. Hence, in order 
to get past it, you have to climb partly over small steep rocky heights and partly 
OA^er a chaos of icy fragments, Avhich have toppled doAvn from the front of the gla- 
cier and form a veritable ice moraine, the separate pieces of which have become 
rounded on the outside through partial thawing. In some places they have 
cemented themselves together into a single compact mass, in Avhich appear dark, 
gaping holes. At the time of our visit the true glacier front did not actually touch 
the opposite rocky wall. In consequence of the radiating heat, the melting of the 
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ice was just at that spot intensified, and in fact there was a narrow passage left by 
wliich we were able to advance. It was however excessively contracted, sometimes 
only lo m. across; and it was perfectly plain, that it needs but a slight increase in 
the glacial activit)’, such, for example, as one or two snowy winters followed by warm, 
bright weather, and this passage would be completely stopped, and it would be 
absolutel)- impossible to advance by that route. But the condition of things changes 
from )ear to j ear, and this is what our Ladakis meant when they said, they could 
not guarantee that this route would be practicable that year. Had the passage been 
blocked b)- the ice, we should have been forced to make the three days’ detour 
to which I have already alluded. However the road w'as open, though there was 
onl)' just room for us to get past without lifting the loads off the horses; and strange 
to sav’, we succeeded without having a single leg broken in the deep holes that 
gaped between the ice and the fragments of rock. 



After that we continued north-w'est up the glen, marching sometimes on 
the gravelly bottom, sometimes on the .sheets of ice, until we came to the still 
bigger glacier-arms of the Tschong-kumdan. These do not however stop up the 
road, although there is but little room to spare. Their front, abruptly broken, al- 
most vertical, indeed sometimes overhanging, is in general 20 m. high. The whole 
of the glen was here sheeted with ice, formed from the thaw-water. This glacier 
possesses far more moraines than the former, and a large portion of its arms is 
completely covered under grey detritus, through wTich the bare rock projects here 
and there. The ground-moraine appears however to be more developed than the top 
or side moraines, so far at least as it was possible to judge from the front of the 
glacier. It is surprising that there exists no trace of any frontal moraine; but not 
the smallest ridgelet of gravel is thrust forward by the ice. Yet such must 


even 
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inevitably be formed at times, though when they are forced by the pressure of the 
ice behind out into the middle of the rivulet that leaves the glacier, they are soon 
worn down and carried away b)- the water. From our route we were not able to 
see anything of the firti region from which the ice-streams of the Kitschik-kumdan 
and the Tschong-kumdan are fed; we could not even see the tops of the glaciers 
themselves. Yet judging from the size of the glaciers in front, it is fair to infer 
that the gathering-grounds of the ice must attain pretty large dimensions. 

After leaving the Tschong-kumdan behind us, we proceeded to follow the glen 
towards the north-north-east. Its bottom was in that part everywhere filled with 
immense sheets of ice, which were formed in the beginning of winter owing to the 
water freezing in layers and spreading itself out right across the level expanse of 
the gravelly glen-floor. Had the ice not been covered with a thin and tough coverlet 
of snow, it would have been impossible to ride across its bright and slippery sur- 
face. In some places it was exposed and appeared to be of a beautiful light, blue- 
green colour. It was like riding up a long, narrow fjord inclosed between cliffs, the 
relative altitude of which went on constantly decreasing. After that we did not see 
the glaciers any more; they exist, at any rate on this route only on the southern 
face of the vast upswelling, on the upper regions of which the greatest quantity of 
snow accumulates. 

At length the slopes on the right of the glen grew so far flat that we were 

able to leave the bottom, and ride along the top of the terraced escarpment, al- 

though it is gapped by a number of contributory watercourses, sunk in deep ravines, in 
which the snow lay heaped up so abundantly that our horses were sometimes in danger 
of being buried in it. In the neighbourhood of Japtschan the snow lay two feet 
thick even on the smooth ice. None of the ice in this glen remains through the 
summer; very unlike that in the peculiar glaciated glen which we penetrated into 

between Camp XL and Camp XLI, where even in summer the ice was 2 m. thick 

on both sides. As however the ice which accumulates in this upper part of the glen 
of Schejok during the winter melts again in the summer, it is reasonable to suppose 
that the thaw-water must give rise to a veritable torrent, and as similar ice forma- 
tions occur also in several of the subsidiar)- glens belonging to the Schejok system, 
it becomes easy to imagine how' immense must be the quantities of water which 
during the warm season of the year will flow down the bed of the united streams. 
The two glaciers are said to form no dammed up lakes at all. 

At Japtschan, the altitude of which is 4886 m., the country assumes quite a 
different character. By this we had climbed up out of the deep and remarkable 
glen of Schejok and once more found ourselves on the relatively open uplands. In 
whichever direction we looked we saAV nothing but low, red mountains, half covered 
with snow. We were again on the »roof of the world», and were approaching the 
stupendous pass which still separated us from East Turkestan. In the neighbour- 
hood of Japtschan there was reported to be a bite or two of grass, but it was at 
that time all carefully buried under the snow. 

April 22nd. In the morning the weather was good, and although the sky 
was clouded, it was still and the clouds soon dispersed, and after that the sun shone 
nearly all day, light flosky clouds just veiling it occasionally. The wind blew how- 
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ever quite crisply, but came in gusts from every conceivable quarter. Hitherto on 
our way up to this loft)' pass we had been favoured with the very best weather 
possible; all the same we approached it with a feeling of respect. The actual saddle 
of Kara-korum is in one regard different from other passes that we had hitherto be- 
come acquainted with, in that the acclivity leading up to it stretches over such an 
e.xtent of country that the rise is quite insignificant. We climbed up to the higher 
regions step b)' step, each successive camp all the way from Schejok being one step 
higher than its predecessor, and we had now reached such an altitude, that there 
could not be very much of a climb left to the summit of the actual pass. Curiously 
enough, 1 felt no inconvenience whatever from the stupendous altitude at which we 
were moving. 1 was able to sleep and eat and breathe quite normally. The few 
days that 1 spent in Leh had provided a seasonable transition from the lowlands of 
India to these regions 5000 m. above the level of the sea. 

The country that we travelled over was especially favourable, the surface 
consisting for the most part of hard sand, consolidated dust, and in some places 
gravel. Ihere was again a smaller quantity of snow and we marched for long 
distances across bare ground. But the snow was still deep in the gullies, water- 
courses, and hollows, often a meter deep, and was so hard and strong, that usually 
it would bear the weight of a man, though not of a horse. We felt it cold in 
consequence of the wind, and it Avas not possible to keep ourselves warm by walking, 
for owing to the rarefaction of the atmosphere we soon suffered from shortness of 
breath. The Ladakis howe\'er seemed not to feel it, for they marched along as 
easily and as unconcerned as if amongst their native mountains. 

During the course of the day it became clear that Ave Avere travelling along 
a frequented road, for it Avas literally streAvn Avith the dead bodies and skeletons of 
horses. We had indeed come across some the day before, though in far fewer 
numbers; perhaps this Avas because they Avere in great part buried underneath the 
snoAv. Noav however they became very numerous, and we were constantly passing 
skulls that lay and grinned at us from the roadside. Only a few of them still re- 
tained their skin or portions of the flesh; there were ravens in the neighbourhood 
and no doubt the opportunity is one that other creatures of prey do not neglect. 
There Avere also skeletal parts of asses and camels, though they Avere far less com- 
mon. The great accumulation of bones in this particular locality seems to suggest 
that the caravan animals Avhen coming from Jarkent generally succumb after they 
haAe exhausted their strength in surmounting the passes of Sandschu and Kara- 
korum. Unless they are exceptionally strong, they do not appear able to get any 

farther than this region. A small portion of the skeletons belonged, it is true, to 

animals that came from Leh; but, as Ave have seen, the track on that side is not 

especially difificult, even though the Tschang-la is ahvays a hard nut to crack. 
In an) case the most difficult and the most sterile part of the entire journey is that 
AA hich comes north of the pa.ss, not the least cause of this being the rugged character 
of the KAven-lun mountain-system. 

W e next travelled north-east. After cros.sing over the ice-sheet of Japtschan, 
AAC soaaI) ascended OA'er undulating ground, amongst Ioav mountains of red, soft 
c ismtegrated material and relatively so insignificant in height that they Avere more 
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like hills. The country assumed more and more the character of an undulating high 
plateau, with bigger mountains rising above it like islands here and there, all com- 
pletely covered with snow. To the north-west appeared a broad passage, with lofty 
mountains in the background. 

On this undulating surface we soon hit upon a shallow watercourse full of ice 
from a spring close by. This ice we left at Jagbe-pulu, and climbed up to a sort of plat- 
form swelling between fairly defined watercourses. There we found the ground ex- 
cellent; the snow lay only in thin strips. A little bit farther on a broad glen opened 
out towards the N. 72° E. ; through it comes the Dapsang road, which traverses the 
already mentioned glen of Morgo-rung. This is the road we should have had to 
follow, had the Kitschik-kumdan prevented us from advancing by the route that we 
did use. The pass of Dapsang on this route is said to be especially difificult, and 
the detour altogether very trying to the patience. 

Farther to the south-east we perceived a more important mountain-mass called 
Dorat-bi. After travelling for a short distance east, we again turned north and 
north-west, making our way up the glen of Balti-pulu, where the Dapsang route 
unites with ours, after running for a space close beside it. At the apex, between 
two watercourses, stands a little stone hut. Around it the ground was literally covered 
with the bones and skulls of dead animals. This glen contained neither water nor 
ice, and is bordered by gentle slopes and low hills. Of grazing there was not a 
trace, and as for water, the traveller has to make shift with snow. The ground in 
this region, which is known as Tschader-jilgha(or Tschajos-jilgha), consists of fine 
gravel; hard rock is absent on this lofty swelling, just as it so frequently is in the 
interior of Tibet. The altitude was 5290 m., so that we were not far from the pass. 

On 23rd April we at length crossed over the Kara-korum. The day was any- 
thing but favourable: a snowstorm was raging and it was twilight. It was now that 
I first felt any inconvenience from the great altitude, namely a headache and nausea. 
The caravan started at 7 a.m. and I followed it two hours later. The road pro- 
ceeded up the glen to the north-west. Again the snow increased in quantity, and 
in the bottom of the glen it was soon so deep that we were unable to ride through 
the snow-drifts, but had to keep to the slopes on the left of the glen; this how- 
ever was irksome enough, because the substratum very often gave way and we were 
in danger of sliding outwards. Owing to the blinding snow it was difificult to form 
any idea of the configuration of the countiqq all we could see was the nearest 
heights. Our animals were now beginning to feel the ascent; they were breathing 
heavily, and every score paces or so they stopped to recover breath. The side- 
gullies, which kept incessantly breaking through the slopes, were especially disagree- 
able, being filled with snow to the depth of a meter or more, so that we were in 
imminent danger of having our horses down. The acclivity increased in steepness. 
I overtook the caravan where the road turns to the right, that is to the north, north- 
east, and east, close under the pass. I found that they had had all their work cut 
out to force their way through the increasingly deeper snow. The horses kept 
falling again and again, and had to be unloaded and helped up, so that our 
progress was painfully slow. Had it not been for the snow, the pass itself would 
have been a mere trifle, apart of course from the stupendous altitude. In winter 
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it is the immense amount of snow besetting the pass which makes it so difficult, 
whereas in summer it is the quantity of water in each of the main glens on both 
sides of the pass. 




„ . , portion of the ascent is gentle. Hence all the way from 

c ejo ' we had been climbing up to the pass at a wonderfully easy and uniform 
it cannot be said that at any. one single point we encountered real difificulties 
owing to the nature of the ground, so that it was not easy to believe that we were 
‘11 ac iiUj^ one of the highest, if not actually the verj' highest, pass on the earth 
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that is used by caravan traffic. Its altitude is 5658 m., or 850 m. higher than the 
top of Mont Blanc. On the summit two cairns of stones have been built. The 
declivity on the northern side is rather steeper at first, but it soon grows easier, 
and finally becomes very flat. 

Only a few minutes below the pass we came to the painful spot where Dal- 
gleish was murdered in 1888. The sad event is commemorated by a heap of stones 
and a marble slab, though the latter has been broken. On one of the fragments 
I read however the letters -LEISH. One or two of my people told me, that in the 
winter of the year mentioned the snow lay very deep all round the pass, so that 
Dalgleish’s caravan had to pitch their tents on the snow just under it.* 


* In connection with the unhappy fate which befell Dalgleish at the northern foot of the Kara- 
korum, I will add a few particulars which have come to my knowledge. Dalgleish had made several 
commercial journeys to Jarkent and other towns in the Tarim basin, and had crossed the Kara-korum 
mountains at several places. At the same time he drew up maps and made observations of great 
value, enlarging in no slight degree our knowledge of the interior of Asia. In the year 1885 he parti- 
cipated in Carey’s great journey in East Turkestan and drew up a map of their joint itinerary. He 
had made it his life’s object to regain the trade of East Turkestan for England and therefore himself 
accompanied his caravans to Jarkent. At the same time he learnt that everywhere Russian commodi- 
ties were sold cheaper than English, because the Russian means of communication are both shorter 
and more convenient. Owing to his patriotic efforts he had made his name popular both in India and 
in England, so that, when the news came, that he had been murdered in March 1888 whilst making 
a fresh journey to Jarkent, it awakened both general sorrow and sympathy. 

As soon as the news reached M. Petrovskij, the energetic Russian consul-general at Kaschgar, 
he at once instituted inquiries. Muhamed Isa, one of Dalgleish’s attendants, who was subsequently 
with Dutreuil de Rhins when he was murdered, upon his arrival in Kaschgar was subjected to a sharp 
and stern cross-examination. The Sart merchants, Russian subjects staying in Jarkent for business 
purposes, were called upon to give all the information they could calculated to throw light upon the 
crime, and, finally, special messengers were despatched to the scene of the occurrence. In this way 
M. Petrovskij succeeded in clearing the affair up, and he kindly gave me the following information 
about it, which deserves to be rescued from oblivion. 

In March 1888, then, Dalgleish was on his way to the pass of Kara-korum, with a caravan of 
Indian goods, which he proposed to sell in Jarkent. During the journey he was joined by an Afghan 
merchant, Dod Muhamed Khan, a man whom Dalgleish knew, and who begged to be allowed to bear 
him company to Jarkent. Dalgleish acquiesced in the request, and instructed Osman, his caravan-baschi, 
to appoint the Afghan a place where he could march with the caravan, and a corner in one of their 
two tents where he could sleep at night. For three or four days they accordingly journeyed on to- 
gether. After they had pitched their tents between the pass and Barangtsa, Dalgleish went into the 
men’s tent, where Dod Muhamed sat drinking tea. Dalgleish sat down and joined in the conversation. 
Shortly afterwards Dod Muhamed Khan rose and went out, and then fired a shot through the tent- 
canvas, which struck Dalgleish in the right shoulder. The Englishman sprang to his feet and ran to- 
wards his tent to get his weapons; but was followed by the murderer, who dealt him such severe 
wounds with his sabre, that poor Dalgleish fell before he was properly able to defend himself. In 
answer to Petrovskij’s question, as to why Osman or any of the other men had not hastened to the 
assistance of their master, they said that the murderer had one or two friends with him, who like 
himself were fully armed, whereas the rest of the caravan was unarmed. After the deed was done 
Dod Muhamed said coolly to Osman, »I have killed that man and will answer for the consequences. 
You may continue your journey without fear. I shall remain here.s Thereupon the caravan had re- 
sumed its march, but two days afterwards it was overtaken by Dod Muhamed, who had seized the money 
of the murdered man, though he did not meddle with any of his other possessions. These were in 
part found by the agents whom Petrovskij sent out. 

Dod Muhamed afterwards went from Jarkent to Kaschgar, where he stayed five days in the 
Afghan caravanserai with his fellow-countryman Nigbet Ullah Khan. When he no longer felt safe in 
the latter city, he fled one dark- night to Aksu, being accompanied a part of the way by Dildar Khan, 
the aksakal of the Afghans. This man, who was still in Kaschgar when I first visited that city in 
1890, procured the murderer a false pass, which enabled him to travel to Utsch-turfan and Irkeschtam, 
and so across the Russian frontier, whence he made his way to Masar-i-Scherif, where the Emir Ab- 
durrahman was at that time residing. 

ffedin. Journey in Central Asia. IV. 
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The quantity of snow was still considerable, and, as in the case of the Sodschi- 
la and the Tschang-la, the greatest amount lay on the inner or Central Asian side 
of the pass, being there i '/2 to 2 m. deep. The road bore to the north and north- 
west, and it was with extreme slowness that we succeeded in making our way through 
the snow-drifts. The storm continued with unabated violence. It was clear we should 
not reach Barangtsa by evening, and so we were forced to encamp amongst the 
snow-drifts, at an altitude of 5485 m- 

On 24th April the weather still continued unfavourable. It had snowed all 
night, and was snowing still next morning. The snow itself whirled in veritable 
clouds along the ground, so that our immediate surroundings were for the most 
part blotted out. It was only occasionally, that we caught faint glimpses of the flanks 
of the mountains, though we felt somehow that there were lofty mountains on both 
sides of us. At noon it lifted a little, but soon the storm burst again, the heavy 
clouds driving before a wearisome wind. This sort of weather is of course charac- 
teristic of these lofty uplands, even in the spring. Two hours after we had left 

camp the snow was still deep; but after that, although the slope is very gentle, it 

decreased rapidly in quantity. When we reached Barangtsa the ground was half 
bare, only the gullies and fissures being treacherously filled with snow. On the other 
side of Barangtsa there was but the very scantiest amount of snow; even in the hol- 
lovs it vas thin. The surface which we then rode upon was of first-rate character, 
partly fine gravel, partly hard sand and soft dust, so that the caravan was able to 
make more rapid progress than it had done anywhere since we left Dschimre. 

The road follows the glen that runs north-east down to Barangtsa. At this 

place it vas said that we should find a little grazing, although a short distance from 
the road. There too we hit upon a spring, which had given rise to large ice-sheets. 
After that the principal glen ran a little way off on our left, while we rode down 
a side-glen, broad and shallow, the bottom of which contained a good deal of ice 
on its tiny spring-fed rivulets. Then for a space we again followed the main glen, 
until ve ascended its right terrace of red earth and so approached the spring of 
Baksum-bulak. The ice-sheets of this we then crossed a couple of times; thereupon 
\\ e followed a plain, called Tschader-tasch, with one or two little free-standing buttes. 
Round about these lay innumerable skeletons of horses, together with some of camels. 
Amongst these it was easy to distinguish several different years. Some of them were 


murderer was in Kaschgar and Aksu, Petrovskij, through his secret 
out the him under surveillance and could have seized him at any moment; but with- 

Severnl mnnthc” 1 ^ 'f ™"‘®ter in Peking he did not feel warranted in taking such a step, 
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of SO recent a date that the skin still remained blown out over the ribs like inflated 
goat-skins; others were entirely free from skin; others were bleached by the sun; 
and yet others soft and rotten from the effects of wind and weather. In this locality 
we observed the tracks of wolves, and there were also ravens. In a little niche of 
the rocks at Dschadung or Dschaghdung we found a small stone hut. At the same 
place there was a sprinkling of grass; but the spot afforded no running water, only 
ice and snow. Its altitude above sea-level was 5023 m. The country thereabouts 
is very open, forming a flat plateau between the Kara-korum and the Kwen-lun 
range, in which the pass of Suget-davan is situated. The latter range was already 
visible in the distance. During the second portion of the day’s march the country 
was as a fact so level, that it was scarcely possible to determine in which direction 
the surface sloped. 

On the 25th April the snow-storm and gale still continued; clearly the climate 
here was continental, quite different from what it was on the south side of the Kara- 
korum pass. Of our surroundings however we were unable to see much, for at the 
distance of a couple of hundred meters everything was swallowed up in the blinding 
snow; it was only occasionally that we caught a glimpse of a hill or scarped erosion 
terrace. Apart from that there was nothing to be seen except the cold grey, in- 
hospitable haze which surrounded us on every side. Of the sun there was not a 
sign, and mile after mile we tramped doggedly across that uniform, desolate, barren 
plateau, the surface of which is strewn with gravel or sand, and littered with count- 
less bones and skulls of horses, so much so that they almost seem to form a 
characteristic feature of the landscape. 

In the morning I sent on one of my own men and one of the Ladakis to 
Schahidullah, to warn the people of our approach and to beg the bek of the district 
to have in readiness for us 25 horses, yaks, or camels to convoy us down into East 
Turkestan. Our hired Ladakl horses had hitherto done us excellent service, but a 
few of them were now beginning to show signs of weariness. 

We proceeded farther towards the north-north-east down the saj, or relatively 
broad and shallow glen, the fall being however imperceptible to the unaided eye. 
Had we not known that that particular watercourse drains into the Raskan-darja, 
we should hardly have been able to determine in which direction the ground sloped. 
The Kara-korum pass is as a water-divide of a very different rank from the lofty 
passes which we crossed over farther east in the interior of Tibet. The springs 
that feed the rivers which run down to the eastern part of East Turkestan are situ- 
ated relatively close to the northern margin of the highlands, and on the south side 
of their water-dividing ranges spread the vast internal-drainage expanses of central 
Tibet, broken up into a great number of self-contained basins. It is not until you 
get a long way farther south, that you reach the regions which drain to the Indian 
Ocean, namely those in which rise the tributaries of the Brahmaputra or Tsangpo 
and those of the Indo-Chinese rivers in the east. The regions of internal drainage 
narrow so rapidly towards the west that at the Kara-korum pass they have entirely 
tapered away. From the southern side of that pass the thaw-water runs down to 
the sea; on the northern side it makes its way into East Turkestan, so that there 
is there no self-contained drainage-area, however narrow. And just as the river 
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Schejok on the south burrows deeper and deeper in amongst the mountains of the 
pheripheral region so also does the north-going river, the Raskan-darja or upper 
Jarkent, which, there can be no doubt, has carved for itself quite as wild and fan- 
tastic a passage through the border-ranges in the absolutely inaccessible glens 
!))■ which it breaks through them. Indeed in this regard the characteristics of the 
peripheral region are even more emphatically reproduced. Down its glen there exists 
no road to Jarkent; the traveller has therefore to quit the glens and make his way 
down to the lowlands over the border-chains, crossing them by lofty passes. 

Meanwhile we followed the thahoeg, near which a small rocky pinnacle, called 
Naslr-tasch, rises like a pyramid from the level ground. The road is everywhere 
distinct, except where it runs along the bottom of the thalweg, and there it is 
washed away every summer. What helps especially to mark the road is the skeletons; 
in fact, it could hardly be staked out in a more conspicuous manner. For a couple 
of hours we rode clown this watercourse, which is about 200 m. broad and fenced 
in by scarped erosion terraces, 10 to 15 m. high. These form the limit of our field 
of vision; the whirling snow prevented us from seeing what lay beyond them. 

We now approached an important point. From the east enter a couple of 
tributaries, and the united stream then runs north-west towards the region of Ak- 
tasch. Here we were then at the common confluence of three of the head-feeders 
of the Raskan-darja. There were large sheets of ice in the broad flat bed below 
the confluence, and also open water from springs. In the middle bed there was 
even a tiny rivulet. Its glen debouches from the right upon the before-mentioned 
route from jan-tschenmo. 

Upon reaching that point, the lowest that we touched (alt. 4847 m.) during the 
course ot the day, we turned away from the united glen and rode up the side-glen 
on the right, lhat led us to the north-east and north, the ascent being noticeable 
without being in any way a strain. In the bottom of the glen there was neither 
water nor ice. For hours we kept along its left-hand terrace; the right terrace 
we could not see for the blinding snow. Hitherto the ground had been practically 
bare, except for an occasional strip of snow; but in the afternoon it began to snow 
more violently than it had done for a long time past, and very soon the entire 
countr}’ was again white, except for a few black dots showing here and there. 
On the recent horse skeletons the snow settled as softly and as lightly as cotton- 
^\ool. We were then travelling along the right erosion terrace of the glen called 
Tschibra, which leads up to the Suget-davan. For hours we rode through the thickly 
falling snow, unable to distinguish any other features of the landscape except the 
terrace we were moving on, the only thing which told us we were on the right road. 
High up the snow was a foot deep, and we advanced more and more slowly; fortun- 
ately there was no wind. When it grew dusk, we halted at the foot of the erosion 
terrace, with nothing around us except snow, snow, snow, not a blade of grass, no 
uel, no water! It snowed throughout the evening, coming down thick and fast, un- 
ti even the few black specks disappeared. The unbroken coverlet of snow shrouded 
1 e a pall of purest white the desolate, silent, uninhabitable country, hiding from 

u evidences of suffering and misery. The altitude of our camp in 

the Ischibra valley was 5130 m. 
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The 26th April was one of the hardest days that I have experienced in Asia. 
Our immediate object was to surmount the pass of Suget, a much more difficult one 
than that of Kara-korum. Under the existing conditions, I would rather cross over 
the Kara-korum five times than climb over the Suget once; and yet when we crossed 
over the former it was in a blinding snowstorm, while when we faced the latter the 
sun was shining brilliantly, though at the same time there was a stinging wind from 
the north, which blew directly in our faces, chilling us to the bone, so that we sat 
in our saddles like apathetic and insensitive automata. Owing to the stupendous 
altitude it was not possible to warm ourselves by getting off and walking occasion- 
ally; at least it was not possible for me, for no sooner did I attempt to walk, even 
down a slope, than I experienced the greatest difficulty in drawing my breath. I 
was lost in admiration of the Ladakis, who trudged along on foot all the way, lively 
and with snatches of song on their lips; but then they have of course grown up 
amongst mountains, and both their lungs and their chest are adapted to breathe the 
rarefied mountain air. They also appear to be insensitive to the cold, for they 
used to sleep out of doors without any tent, merely rolled up in their sheepskins; 
you would expect them to freeze to death, at any rate to get their limbs frost-bitten. 
In regard to hardships of this kind different people naturally possess different degrees 
of endurance. My Siberian Cossacks, for instance, never felt any inconvenience from 
the cold, and once they were accustomed to it they never after 1900 experienced 
any difficulties from the rarefaction of the atmosphere. But when I took one of 
them with me down into India, he was nearly killed by fever in the hot climate of 
the lowlands. From about the time we left the pass of Kara-korum I myself suf- 
fered more from the rarefaction of the atmosphere than I had ever done before; 
probably this was because I had shortly before spent some time down in India, only 
very little above the sea-level. Those of my men and the other Cossacks who had 

passed the winter in Leh were less sensitive on this score than I was. When I was 

at Kaschgar in the winter of 1890 — 91 I saw a Hindu, who had crossed over the 

Kara-korum in November, and the journey had cost him both his feet; for they had 

got frost-bitten and had to be amputated. His weak physique, accustomed to a 
tropical climate, had been unable to withstand the severe cold. 

As a consequence of the vivid sunshine which we then had, we also suffered 
a good deal from the glare of the snows. The facets of the tiny snow crystals 
sparkled like diamonds in the intensely bright sunshine, and even though I put on 
two pairs of tinted glasses, I nevertheless felt my eyes painful. Although not very 
sensitive in this respect, even our Ladakis had to protect their eyes. A few of them 
wore darkened spectacles; others put on a kind of woven horsehair eye-covering; 
while yet others contented themselves with sticking a bunch of horsehair in under 
their hats, thus making a shade or protection for the eyes. Most of them however 
were satisfied with simply pulling their caps as far down over their eyes as possible. 
In a similar case the Kara-kirgis (Kirghiz) of the Pamir are wont to modify the 
sun-glare by wearing spectacles made of a thin plate of wood with a horizontal chink 
cut in the middle. Another, and original, device which I also saw employed on the 
Pamir was to blacken the nose and the skin round about the eyes with soot or 
charcoal, which to some extent tempers the rays that are reflected from the face it- 
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self. Remarkably enough our horses stood the journey well, for although they had 
had no grass worth speaking about for six days, they all got over the pass satisfactorily. 
Those of our Ladakis who had travelled that route before were unanimous in de- 
claring that it was an especially favourable year, and that the quantity of snow was 
very much less than usual at that season. For my own part, I conceived a profound 
respect for the Kara-korum pass, and see only too well that it is exceedingly un- 
suitable as a regular means of communication between the interior of Asia and India; 
in fact, it is surprising that it is ever used at all, for the losses amongst the caravan 
animals must seriously enhance the price of the wares they carry. As compared 
with the passes on this route, those on the different routes between Russian terri- 
tory- and East Turkestan are mere child’s play. Indeed, not even in Tibet have 
I anywhere met with such a difficult country- as this is. One or two months later 
this road would of course be very much easier — that is, in so far as the quantity 
of the snow was concerned; but on the other hand you then have to reckon with 
the flooded streams that fill the deep glens of the peripheral region. 



33^' iR the snow of suget-davan. 


The snow came down all night and next morning lay a foot deep in the 
Tschibra glen, and the higher we ascended the deeper it grew. I started an hour 
after the caravan, but soon caught it up, for it had got stuck fast in the snow-drifts. 

P^rt the snow in these drifts appeared to be newly fallen; it was light 
an ut little consolidated and seemed hardly to lie upon any substratum of older, 
tenacious, compact snow. It is of course very appreciably easier to plough your 
way t rough soft, newly fallen snow than through old, hard snow; but all the same 
It is tiring, and entails great waste of time, especially at such an altitude. We were 
to get over the new pass. Hour after hour we toiled up through the snow- 
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drifts; but no pass hove in sight, although our Ladakis declared that we were 
close to it. 

First we bore north until we reached Tschibra proper, a stone hut at the out- 
let of a side-glen coming from the north-east. After that we proceeded west-north- 
west and north-west, still continuing to ascend by the same eroded glen; but at 
length the acclivity decreased to such an extent that the surface appeared to be 
almost perfectly level, apart, that is, from the hills which rise on both sides of the 
broad thalweg. Finally we left the main glen behind us on the south. In a side- 
glen close by the snow lay 3 m. deep, and it took us a good half-hour to get the 
caravan over the awkward place, for we literally had to dig out a path through the 



Fig- 337- the way up to the suget-davan. 


accumulation of snow which the wind had driven together. The strength of both 
men and animals was tried to the uttermost; we advanced only a score of paces 
at a time and then we had to »take soundings* again. Some of the men went on 
first, then followed one or two of the horses, and then the rest of the caravan. 
In some places the horses failed to find bottom, that is to say, they did not 
touch the surface of the ground, and consequently kept falling incessantly, while we 
were as often flung out of the saddle, though for a good thing our fall was soft! 
Time and time again we had to readjust the burdens after they had slipped off. 

The last portion of the ascent grew a trifle, but only a trifle, steeper. The 
summit of the pass, the goal of so many weary travellers, is crowned by a cairn 
of stones. Its absolute altitude is 5434 m., or only 224 m. lower than the pass 
of Kara-korum. The amount of snow on the Suget pass was very appreciably 
greater than on the Kara-korum, although the former lies nearer to the heart of 
Asia with its arid climate. It should however be observed, that most of the snow 
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was fresh-fallen; evidently it had come down during the last two days and nights, and 
the probability is that an even greater quantity had fallen on the Kara-korum, so 
that, had we reached it a couple of days later, it would have been impossible to 
force our way over it. At first the snow lay much deeper on the northern versant 
of the Suget-davan than on its southern side, precisely the same experience that we 
had on every pass all the way from the Sodschi-la. But unlike what we found on the 
Kara-korum, the quantity here decreased pretty rapidly, so that by the time we 
reached the bottom of the declivity and the well-defined glen which runs thence to- 
wards the north, the snow no longer occasioned us any inconvenience. The northern 
declivit)- is fairly steep. The horses scrambled down from the pass at haphazard, plung- 
ing headlong through the snow-drifts; there was nothing whatever to indicate a path. 

The upper part of the glen, by which 
we now descended at an accelerated pace, is 
about 50 m. broad, and is bordered by 
pretty distinctly defined erosion terraces. It 
runs north-west, without any noteworthy 
windings. Its bottom is filled with moderate- 
ly coarse gravel, and at that time possessed 
neither water nor ice. On our right we passed the side-glen of Kutas-jilgha, coming 
from the north-east, and just past its outlet we pitched our camp in the bottom 
of the main glen, where there was any quantity of japkak scrub, so that at least 
we were able to make fires to warm ourselves at. Yet there was no other fodder 
for our horses except this hard woody scrub. 



Fig. 338. DISTRIBUTION OF SNOW ON THE 
SUGET-DAVAN. 




CHAL-TUSCHKUN, 






CHAPTER XXVI. 


FROM THE SUGET-DAVAN TO JARKENT. 


On the 27th April we again had brilliant sunshine, and it was with a feeling 
of pleasurable relief that we approached a less rarefied atmosphere and a more 
hospitable climate, more plentiful vegetation, and inhabited districts. Although rather 
narrow, our glen grew increasingly better defined: on the left it has vertical or pre- 
cipitous walls of rock, while towards the opposite side it is occupied with gravel- 
and-shingle detritus and fragments of granite, with here and there a terrace-like 
platform. The snow, which had vanished so rapidly below the pass, now increased 
again in quantity; but this was for the most part accounted for by the glens in- 
clining towards the north-east and east-north-east and so lying deeper in the shade. 
From the left debouches the side-glen of Suget-rongo, and there we found a spring. 
Shortly after that a rivulet made its appearance, and the bottom of the glen was 
for a considerable distance filled with continuous sheets of ice. The snow lay deci- 
meters deep on the ice, though the gravelly portions of the glen-bottom were quite 
free from it. Next came, on the right, the side-glen of Suget-aghsi, and in an elbow 
below it quite dense thickets of balghun bushes were growing amongst the ice- 
sheets, and under the latter we heard the water rippling. Nevertheless the track 
is rough in consequence of the masses of stones of all sizes that are intermingled 
with the gravel. Grass now began to make its appearance. 

At length the glen widened out and we approached Suget-karaul, a small 
square fortified wall, of which a couple of Kirgis were in charge. The fort stands 
on tolerably level ground between the Suget brook, which hugs closely the cliffs on 
its left all the way, and the large Kara-kasch-darja, which issues just there. In the 
evening the Kirgis bek of the district arrived to inquire what number of baggage 
animals we needed, as also to gather materials for a report about us to the amban 
of Jarkent. He was amazed at our having been able to cross over the pass at that 
season, and told me, he did not remember that it had ever been done before. In 
his opinion the pass would then be for some time closed, until the sun was ready 
to begin its spring work in earnest. At the next camp we left our Ladakis; but 
they would have to wait two or three weeks until the climb over the pass became 
easier. Under ordinary circumstances most snow is said to fall in the beginning of 
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the year, but in that particular year it had begun only one month before the time 
of our arrival. It was expected therefore that the stream would carry a bigger flood 
than usual. 

April 28th. After leaving the big gravel-and-shingle terraces at the foot of 
Suget we gradually approached the Kara-kasch-darja and then travelled dowm its 
left bank. The bottom of the glen still continued to be filled with detritus and stones 
of all sizes; but the kburuk bushes became increasingly numerous and were growing 
on small mounds. On our left we passed a side-glen, up w’hich was a track lead- 
ing to the summer grazing-grounds, and then, evidently, farther on over some pass 
to Kok-jar. At first the stream flowed north-east, and then north. Its glen, w'hich 



F’g* 339- the BEK AND OTHER KIRGIS AT CHAL-TUSCHKUN. 


forms an expansion at Suget, contracts again after that, and at about 50 m. above 
its floor old erosion terraces were visible. Here we met with partridges and wild- 
duck, but nobler game there was none owing, I was told, to the poverty of the 
grazing. We crossed the river twice; at one point, where the stream brushes the 
foot of the mountains on the left side of the glen, there were still fairly thick ice- 
sheets. At Chal-tuschkiin a side-glen enters from the S. 80° W. ; in its outlet stands 
a small stone hut and on a little pinnacle is a masar. Here we encamped for the 
night at an absolute altitude of 3618 m. A little higher up this glen was the en- 
campment of the bek, where he had around him his camels and horses, and sheep 
an goats. He said he had lived for sixty years in that locality and latterly had 
serve as karaultschi. Out of the glen of Chal-tiischkiin issues a brook, which 
unng the night had grown to three times its former size; by that time the volume 
o t e main river had likewise augmented considerably. During the day it had been 
on) party ne and twice there fell a sprinkling of snow. In the summer the Kara- 
arja is said to be so big that there are only two places at which it can be 
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forded, and even then horses have almost to swim. There is no boat to be had; 
probably the current is too swift for boats. On the lower Schejok we had passed 
the remains of a boat, showing that the people there had attempted to keep open 
the Kara-korum route in summer by means of a ferry. 

In this region, which is barren and uninteresting, it is said to rain seldom in 
summer ; nevertheless it is important as being the starting-point for one of the routes 
to India. Another road also starts from the same place for the pass of Kilian, 
though it was then reported to be still blocked with snow. 

Some thirty to forty Kirgis had been requisitioned from the camping-grounds 
in the neighbouring valleys, and each man came bringing with him one or two 
camels or horses, and the mustering of this little force took place in a commend- 
ably short space of time, especially as some of the men were said to live at a 
distance of two or even three days’ journey. 

On the 29th April the weather was splendid, the sky being bright, and again 
we began to feel it warm. There was no snow left either in the glen or on the 
nearest mountains; it was only in the more sheltered places on the banks of the 
stream that brashy ice still remained, yet even these places were few and far be- 
tween. The volume of the stream had also increased a good deal, and was then, 
I dare say, 12 to 14 cub.m.; it was running down its stony bed in a more and 
more continuous stream and with an increasingly hollower murmur. 



After crossing over the height on which the masar stands, and passing a small 
square fortified wall, a stone house, and a yurt, we twice forded the stream at suit- 
able shallows. That the river is sometimes impassable was clear from a wretched, 
neck-breaking rocky pathway along the slopes on the west side of the glen. The 
glen itself gradually assumes the character of a true transverse breach, piercing the 
wild and sterile masses of rock and growing narrower and narrower, while the crags 
on both sides rise higher and higher, as well as increasingly steeper. Every now 
and again they part to let emerge a side-glen through a rocky gateway. These 
generally form at their outlet a huge gravelly scree, radiating outwards like a fan 
and having its outer margin abruptly shorn off by the summer flood of the main 
stream. After that we had the river close at our right hand all the way, though 
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Fig. 341. KIRGIS CAMELS AT TOGHRA-SAJ. 



Fig. 342. BOS-TSCHAT. 


very often we did not see it, owing to its bed being cut so deep down through the 
gravel-and-shingle deposits; besides, it was screened by the terraces on the top of 
which, gravelly and strewn with stones, the track makes its disagreeable way. A 
typical section of this transverse glen is shown in fig. 340. The river is seen hugging 
the rocky wall on the right of the glen, and consequently on that side terraces are 
less frequent, and what there are are in every case fragmentary. On the opposite 
side however the terraces are all the better developed, and are often built up in 
two storeys. In some places however the river crosses over and presses against 
that side, forcing the path higher up on the slope, so that it is like a narrow cornice 
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directly overhanging the stream. The scenery is there picturesque and fascinating, 
and it appealed to us with all the greater force from our having just come down 
off the monotonous plateaus with their level horizontal features. Here however the 
predominant lines of the peripheral region are vertical, and give rise to constantly 
changing perspectives. Occasionally we came to a little expansion of the glen, with 
straggling bushes and tamarisks growing on the soft earth. By this the inclination 
of the glen had increased to such an extent that the river was repeatedly forming 
rapids and breaking into cataracts. 

Two of the side-glens from the left are called Griitsch-karlik and Uj-bek; 
while on the slopes on the right is the grazing-ground of Abdur Rahman. 



Hg. 343- ICE IN THE GLEN AT BOS-TSCHAT. 


Then we came to an expansion known as Toghra-su, where the glen is joined 
by a large side-glen from the north-west, the brook in which carried about i cub.m. 
in the second. This glen of Toghra-su leads up to the pass of Karlik, on the other 
side of which is the district of Uschak-basch. 

On the 1st May we did a short stage to Er Naser. On the day preceding 
we had descended 145 m. down to the Toghra-su (alt. 3473 m.), and after that we 
got down to regions with a more normal atmosphere. By this I had been seized 
with a most oppressive sense of weariness, so that I was scarce able to hold my- 
self upright in the saddle; this I ascribe to the great changes in the pressure of 
the atmosphere to which I had been exposed during the last few weeks — from 
the sea-level up to the Kara-korum, and from that pass down to the lowlands of 
the interior, where the air is heavier. 

The road was now fairly good, and we were mostly able to avoid those parts 
of the glen-bottom that are encumbered with fragments of granite. We kept 
entirely to the left side of the glen, not crossing the river once. This had how- 
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ever shrunk a little, partly in consequence of a fresh change in the weather: the 
sky was again clouded and at times a little fine snow fell. 

In the outlet of the Kilian glen, up which you get an extensive view of the 
mountainous background, stands the tiny fort of Abu Bekr crowning a small knoll. 
An expansion of the glen, where bushes were growing, is called Pilat-aghatsch. Oc- 
casionally there was a little wretched grazing, on which goats were feeding, and 
every now' and again we came across a yurt or a hut, around which the fields were 
being ploughed for the spring sowing. The glens which join the main glen, noAv 
oil the one side, now on the other, w'ere getting bigger and bigger, and not seldom 
contained running brooks. At the masar of Er Naser we halted, at an altitude of 
3280 m. The place is also called Ali Nasar. 



Fig. 344. STONE HUT AT BOS-TSCHAT. 


On the 2nd May we had to ascend again to another pass, and went north up 
the glen of Bos-tschat, which, though it winds a good deal, makes no big bend to 
cause a loss of time. All the same the road was heavy, the glen being deep, nar- 
row', and broken, and its bottom thickly filled with gravel and stones, which made 
riding difficult. The rocky walls rise on both sides to a giddy height, and are often 
nearly perpendicular. Here again the scenery is in a high degree grand and im- 
pressive. Every now and again w'e caught a glimpse, up this or the other side- 
glen, of the main range in the background, with its glittering snow-fields. In three 
places the bottom of the glen is so narrow and deep, that we were forced to ride 
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on steep ledges at the side. Occasionally a slushy sheet of ice still lay at the bot- 
tom of the glen. Bos-tschat is the meeting-place of two glens from the adjacent 
main range, each traversed by a spring-fed rivulet. At the actual conjunction of 
the two, the true Bos-tschat, stands a little stone hut. In the more westerly of these 
two side-glens were solid blocks of ice, while in the eastern prattled a muddy brook, 
which increased in volume towards evening. The rocks consisted for the most part 
of granite and mica-schist. 



Fig. 345. CAMP AT BOS-TSCHAT. 


On the 3rd May we had to cross the pass of Sandschu, which, like the Suget- 
davan, is so far of secondary importance that it only serves as water-divide between 
streams that belong to one and the same river-system. We started at 5.30 a.m., 
when nothing but the highest peaks were just tipped with the golden tints of the 
rising sun; in our glen the shadows lay diffuse and murky for several hours after 
that, and the temperature was fresh and plea.sant, although chilly like that of a cellar. 
The weather was in every way favourable. 

The glen still continued to be very narrow and deep, and its bottom was 
filled with blocks of granite and crystalline schist, so that riding was rather diffi- 
cult and wearisome. Ever and anon we crossed over the stream, which was slightly 
frozen, but nevertheless kept up a faint murmur amongst the stones. At Tar-bughas 
or the Narrow Neck, which is a tiny expansion of the glen, a side-glen debouches 
from the east. The ground there was level and soft. Under the cliffs is an in- 
closure, in which caravans often take a rest before beginning the climb up to the pass. 
The glen winds with short, abrupt turns, principally towards the north-east; but its 
upper part, where the bordering mountain-walls decrease rapidly in altitude, is a 
good deal straighter. Here again snow made its appearance all at once and in- 
creased rapidly in amount. The dividing-line between bare ground and snow-covered 
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was so sharp that it was easy to suppose we were crossing a regular snow boundary. 
At last the shallow, trough-shaped glen ascends with extraordinary steepness towards 
the north-north-east. In front of us we now had the great crest in which the Sand- 
schu pass forms a notch. The summit of the range was covered with snow, through 
which black, rugged pinnacles and denticulations peeped up here and there. The 
last portion of the acclivity is extraordinarily steep. The distance is only short, but 
you go straight up as if ascending a staircase. The gravelly surface of the sharp 
zigzag path was buried under the snow, but we kept faithfully to the track, which 
had been trampled down for us by the yaks. I was glad I had one of these sure- 
footed animals to ride on. All our Kirgis were on foot. They had urged so early 
a start in order that we might get up on to the pass before the snow began to 
melt, for that would have seriously impeded the passage. High above our heads 
we saw the caravan like a string of black dots; it was advancing so slowly that it 
appeared to be standing still, but gradually one black dot after the other disappeared 
over the brow of the pass. 



Fig. 346. ON THE SA.VDSCHU-DAVAN. 


This pass forms a very sharp ridge, overlooked by wild, scraggy cliffs of no 
great relative height. The altitude is 4977 m. Although the sun shone straight 
in our faces, it was stinging cold in consequence of the keen wind that was blow- 
ing. In every' direction the scene was of the sublimest character. Towards the north, 
in the direction of East Turkestan, there was as yet nothing to suggest the low- 
lands: the distance was still too great, and the country filled with a host of fresh 
crests and minor chains, a world of mountains, ramifications of the northern border- 
ranges of the Kwen-lun system. 

The descent from the pass on the north is if possible even steeper and wilder 
than the ascent on the opposite side. Down we went headlong through the snow. 



PI. 65 b, 



VIEW FROM THE SANDSCHU-DAVAN, 
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Fig. 347. IN THE GLEN OF BOS-TSCHAT. 


a snag of rock sticking up here and there on our left as we descended. There 
was a greater quantity of snow on the north side, but from the base of the great 
gathering-basin it decreased again pretty rapidly. In the lower part of the great 
Mulde-\ik.^ glen the bottom consisted of finely divided material and its slopes are 
seamed by a multitude of radiating mountain-torrents, which converge to form the 
stream of the Sandschu pass. The snow there, having melted, had given rise to a 
veritable clayey quagmire, in which even the sure-footed yaks kept stumbling. 

After that the glen inclines towards the north-west and west-north-west, and 
at the same time the descent grows less steep, as well as drier, and the road con- 
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seqiiently easier. We kept to the right of the rather deeply trenched watercourse 
until we crossed over it just below the district of Sos. The locality above the ford 
is known as Gerem, a name pointing to the presence of one or more stone huts, 
d'he place where we encamped for the night is called Gasga-aghsi or Ghaza-aghsi ; 
its altitude was 3208 m. There we found a hut and a tent, and fields in which 
corn is grown. 



Fjg- 348. VIEWS FROM THE SANDSCHU-DAVAN. 


Ma) 4th. The day before we had, as it were, passed from winter to sprino-; 
we now passed from spring to summer. Flies, gadflies, and insects of evert- sort 
now began to make their appearance. The sun beat hot, and the heat was reflected 
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from the faces of the cliffs; but as yet we could not complain that it was oppressive. 
It was with a feeling of congratulation that we turned our backs upon the severe 
wintry climate of Tibet, and rejoiced that there were no longer any snowy passes 
for us to be anxious about. Every trace of snow and ice had by this completely 
disappeared, both in the glen and on the surrounding mountains: there was not a 
streak of snow on the mountain slopes, not a speck of ice in even the most sheltered 
nook by the side of the stream. The temperature was no longer below zero; not 
even during the night did it descend below that value. It was only when we glanced 
up a transverse glen that we caught now and again a distant glimpse of white 
patches dotting a higher crest in the background. 



Fig. 349. A TRAVELLING PARTY. 


When we started in the morning to make our way down the glen, the stream 
was insignificant, about one cub.m. in the second; and it seemed ridiculous advice 
to give us, when the Kirgis urged us to make an early start, otherwise we should 
have difficulties to encounter owing to the gathering of the waters in the stony bed 
of the stream. But we soon saw the reasonableness of their advice, for the farther 
we descended, the greater grew the volume of the brook. At each successive cross- 
ing we noticed a difference, and we crossed over it pretty often. But then there 
is an unusual number of side-glens, and every one of these brought down a brook, 
either big or little, and each contributed its quota to the flood in the principal stream. 
The water in most of these was just muddy and of the same reddish brown colour 
as the sediment in the principal stream; it was only seldom that we passed a spring- 
fed brook with perfectly clear water and fresh sappy moss on its banks. In this 
way the brook went on increasing all day, until at last we found it rather uncom- 
fortable fording it. This was however due less to the volume, which amounted to 
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about 8 cub.m. in the second, than to the peculiarities of the bed, which is 
narrow and filled with round, water-worn stones, often with deep water between them. 

1 noted the following names — Adschar-tughdi and Kulan-kujruk, parts of the 
main glen; Ghuldurghotsch, a side-glen from the left; below that the main glen is 
called Tallik, and there stands a stone hut; Kulluk, a large side-glen from the right; 
as also is Suget-aghsi. Kerelang-aghsi is another big glen from the left, in the 
upper part of which there are said to be wide, open grazing-grounds. Opposite to 
its outlet the bottom of the main glen is cultivated. Karaul, one of the usual simple 
four-sided stone-walled forts, was at that time inhabited by a Chinese sidh, whose 
duty it was to keep an eye upon the traffic by the Kara-korum route. Another 
side-glen from the right is known as Tam; at its outlet grow a couple of willows, 
and the fort beside them is said to date from *King Abu Bekr’s time*. After that 
the principal glen grows very narrow, and as the stream dashes quickly from one 
side to the other, we had to ford it no end of times. Tschong-tasch is an expansion 
in the glen, with cultivated fields and some Kirgis yurts. But before reaching that 
point we had already given up our yaks, it was too warm for them. A large side- 
glen from the right rejoices in the name of Jangagilik; in fact it is almost as big 
as the main glen, at all events in so far as the volume of its stream is concerned. 
At its head we saw the snow-capped principal range. A road is reported to ascend 
this big glen to the pass of Sandschu; it is used when our route is stopped by the 
water, but it is longer and climbs over yet another pass. We encamped at Akas- 
aghsi, at an altitude of 2547 m. There we were in the midst of pleasant meadows 
and cultivated fields; and there was a stone hut. 

As the evening advanced, I noted that the Kirgis were quite justified in warn- 
ing us against having to ford the stream late in the day. Through the contribution 
of the brook of Jangagilik the river had swollen to a very respectable size; but it 
vas not long before it became absolutely impassable, even for the boldest stitscki 
or waterman*. At 2 o clock we put down a watermark; at 3 o’clock the stream 
had risen 5.2 cm., at 4 o clock another 15.0 cm.; at half-past 4 by 53.7; at 5 o’clock 
b) 16.2; at 6 o clock by 15.0; at 8 o’clock by 12 cm.; but at 20 minutes past eight 
it had dropped 3 cm., and it continued dropping all night. Thus it reached its 
rnaximum at about 8 p.m., and from 2 p.m. or in the space of six hours, it had 
risen not less than 117 cm., or more than 1 m. altogether; but I ought to add, 
that these measurements were taken at a narrow place. The quickest rise occurred 
between 4 and 4.30, the river rising in that half-hour more than half a meter. In 
consequence of the great amount of sediment that it contained, the river-water was 
like porridge, and the flood filled the glen with its noise to such an extent that we 
had to shout to make ourselves heard. It was truly an imposing sight to watch 
this immense body of water fling itself in uncurbed fury down its energetically ex- 
cavated channel, choked as it is with stones. Every now and again we heard the 
ig stones, which had been rooted to the spot for some time, tumble over and 
ro a little bit farther down the channel. As the torrent struck against these 
o stac es, it leapt up over them a like wild animal. Upon witnessing such an exhibition 
o natural force, you readily understand that it must produce results of some magni- 
tude and that the glen it pours down must be deeply excavated; although, as the 
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Kirgis declared, it was only five days before that the river had assumed the dimen- 
sions of a spring-flood, a character which it would retain for yet two months longer. 
This unusual energy is therefore restricted to a relatively short period of the year. 
And although both before and after that season the river is not indeed altogether 
insignificant, yet in comparison it's volume is but trifling. During the cold months 
it is frozen and its activity is then nil. When the flood is highest, which it would 
be about three weeks after our visit, it is said to rise a meter higher than it stood 
at then, and is indeed an immense flood, stopping the glen completely. That year 
the high water was said to have arrived earlier than usual, and that was considered 
to be a great gain for the seed-corn sown at Sandschu, where the fields were all 
ready waiting for the life-giving element. As a consequence of the unprecedented 
quantity of sediment and clay with which it was charged, the water was of precisely 
the same colour as the neighbouring mountains, so that the stream and the bottom 
of the glen were not very conspicuous features of the landscape. Indeed the river 
was only noticeable because it moved and had a broken surface. It had no white 
foam; but where it did boil and froth, it still remained the same brownish-red as 
before. The sediment imparted to the river a strong odour, similar to that which 
emanates from the walls of a freshly plastered house. 'Fhis sediment is also an 
eloquent witness: it consists partly of material brought down directly by the many 
thaw-water streams and partly also of fine material produced by the grinding together of 
the stones and gravel in the bed of the principal stream, and by the friction of the 
moving detritus against the bed of the river. In any case it is the result of dis- 
integration and attrition, and is, carried down out of the mountains to be deposited 
on the edge of the lowlands, where it serves to raise the scree at the northern foot 
of the mountains, on the border-line between the mountains and the lowlands of East 
Turkestan. 

It was Impossible to form anything approaching a trustworthy estimate of the 
volume without the help of a bridge, from which alone measurements could have 
been made. Next the right bank the velocity amounted to 1.25 m. in the second, but 
in the middle of the river it was a good deal more. Bearing in mind the severe 
friction against the stones and gravel in the bottom of the river, we may put the 
mean velocity at a meter in the second. The breadth was 24.6 m. and the mean 
depth fully 1.40 m. This last datum I obtained by measuring the mean depth on 
the following day, when -the flood had subsided sufficiently, and then adding to it 
the height of the actual flood. On the basis of this calculation, the volume would 
therefore be 34.4 cub.m. in the second; it is however probable that the velocity in 
the middle of the river and throughout the greater part of the breadth was as a 
■fact greater than i m., so that we ought rather to put the volume at about 40 
cub.m. in the second. 

On the 5th May the Kirgis asserted, that there was no need whatever to be 
in a hurry; we should not be overtaken by the flood. On the contrary, it would be 
an advantage to wait, for the river would go on dropping all the morning; and in- 
deed between 8 and 9 a.m., for instance, it did drop a good decimeter. Yet even 
when near its minimum, it made a fairly respectable stream, so much so that I was 
in some anxiety with regard to the more perishable part of my baggage. If a 
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baggat^e animal were to fall in that quagmire of clay, and its burden to get loose, 
it would scarcel)' be possible to fish it out again; the water was so thick and muddy, 
it would be impossible to see where it lay. The real difficulty in fording the river 
arose from the fact that the animals were unable to see where and how to put their 
feet; before they durst take another step, they used cautiously to feel their way 
with their feet. As a rule the camels were surer of themselves than the horses. 


Here we dismissed the horses which we had been using for some days and trans- 
ferred their loads to the backs of camels. Not once did any of the latter animals 


fall or stumble whilst fording the river, 
without any serious consequences ensuing. 



though one or two of the horses did, yet 

Next morning the weather was of 
the most peculiar and unusual character. 
The temperature was agreeable and there 
was no wind; but the glen was filled 
with an impenetrable mist. Upon first 
seeing it, we naturally concluded that it 
foreboded the approach of a tempest, 
and that snow was falling on the mount- 
ains; but the Kirgis called it topa jaghadi, 
or »dust raining». It appeared that the so- 


Fig. 350 . called mist was perfectly dry, and was 

composed of fine dust floating in the 
atmosphere, having been blown up by the winds of East Turkestan, the usual desert 
winds of the spring, a phenomenon of which we had more than enough experience 
in the lowlands. Beyond doubt a tempest was raging down there just then, and it 
was very interesting to observe that its effects, in the shape of the fine drift-dust that 
hovers so long in the air and in certain districts gives rise to loess deposits, pene- 
trated as far as that up the border glens. So dense was the dust-haze that, upon 
looking up the glen, we were unable to perceive a glimpse of the mountains; all 
that we could see was the very faint, diffused outlines of the nearest mountain-walls 
on both sides of the glen. But we got the impression, especially after we advanced 
farther down, that the stratum of the atmosphere nearest to the surface of the earth, 
that is to say, in the bottom of the glen, was much less heavily impregnated with 
dust than the strata higher up. 

The glen is remarkably picturesque, being deeply trenched between vast 
mountain-masses, as well as exceedingly contracted, and frequently its profile was 
as shown in fig. 350- Gradually the scenery" that unfolded itself assumed a wild 
and fantastic aspect; precipitous buttresses leapt forward from the chains at the side 
of the glen one after the other like the side-scenes of a theatre, and behind each 
of these appeared a fresh view, the background of which soon vanished however in 
the dust haze. Against the foot of these precipitous cliffs are banked vast gravel- 
and-shingle terraces with abrupt sides; in fact they sometimes overhang and threaten 
to fall. The bottom of the glen itself is exceedingly deep and narrow. The stream 

clings first to the rocky wall on the right, then to that on the left, compelling us 
to cross it repeatedly. 
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At the beginning of the day’s march these crossings came close together. 
Before we reached the glen of Ochur-terek on the right we had already forded the 
river eleven times. Between Akas-aghis and the place just mentioned I recorded 
the following names: — Alka-tasch, a side-glen from the left; Turumduk, a side-glen 
from the right; Buschlang, another from the left, up which we ascended a little way 
and then returned to the main glen; at its outlet is a stone hut. Down this glen 
a dark-brown torrent was churning its way. It is near this point that the main glen 
is called Ochur-terek. At Mollah Baj-kija we forded the river for the twelfth time, 
the crossing being very difficult and risky, owing to the fact of the stream being 
concentrated into a single deep channel, shut in by gravel-and -shingle terraces, 15 
m. high and for the most part perpendicular, though a steep path runs up and then 
down to the water’s edge. Another side-glen from the right is Kurughas; in its 
upper part are jajlaks or grazing-grounds. All these side-glens were traversed by 
torrents, often of pretty large size, and the colour of their water indicated that they 
descend to the main stream more rapidly than the main stream itself does; indeed 
the latter was steadily rising again in consequence of all these successive aug- 
mentations. 

Before we reached Kendis we forded the river yet three times more. At 
Kara-kija there exists a steep pathway over the rocks on the left which horses 
could use, though camels have to cross over the stream twice. After having cut 
its way through these cliffs, which consist for the most part of mica-schist, the glen 
again widens out. From the left debouches the large side-glen of Telve-tschuke, 
with a considerable torrent; while a similar glen, Jatim-jilgha, opens out on the right. 
After we passed Kovoghane-jilghasi on the left, the glen grew very much more 
open, the mountains receded; but the entire country was shrouded in the dust-haze, 
the light faint, the sun not visible at all, but we could not very reasonably com- 
plain of the heat. Kirk-umoj, or as others pronounced it Kirk-ombngo, is the name 
both of a village in the main glen and of a side-glen that enters from the left. On 
the right bank of the river stands a gendcng, or guest-house. Soon after that the 
first baghs or orchards, with poplars and willows, made their appearance, the trees 
being then dight in all the glory of their fresh spring greenery. Above that point 
the only vegetation that the glen could boast of consisted of balghun and other 
thorny bushes, scrub, and grass. The farther we descended the thicker and the more 
luxuriant grew the grass. 

The glen inclines to the north-north-east, and we forded the river yet three 
times more. A right-hand side-glen is called Atschik. Here we kept all the time 
to the right of the river, having the foot of the mountains close to our right hand. 
The last side-glen from the right bears the name of Tevet-jilgha, and its almost 
black-brown torrent may easily have carried 5 cub.m. in the second: it was the 
largest contribution that the main stream received all day, the next largest being 
that of the torrent of Telve-tschuke. The former, the torrent of Tevet-jilgha, was 
rushing down with unbridled fury and was anything but easy to cross over, especi- 
ally as its channel was very deep. The glen still continued to widen out, at the 
same time that the mountains not only receded more and more but also grew 
simultaneously lower and lower. The last side-glen on the left is Jigdelik-khas; it 
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debouches over against Kenki, a village of 8 or 9 steadings, surrounded by orchards 
and fields, where we encamped for the night. Amongst the fruits cultivated are apples, 
pears, peaches, and mulberries; while the other crops embrace wheat, barley, melons, 
and so forth. Besides these things we were offered carrots, turnips, onions, and 
other vegetables, and poultry and eggs were to be had in abundance. We were 
again in East Turkestan, in a milder and more hospitable climate; but the absolute 
altitude was now only 2200 m. 

After granting ourselves a day’s rest, we resumed our march down towards 
the lowlands. The dust persisted through both the 6th and the 7th May; indeed 
on the latter of these two days it was thicker than ever. In addition to that the 
wind blew strongly from the north, and the natives declared, that one of the usual 
sarik-b 2 tra 7 is was raging in the lowlands; for when a kara-buran is blowing the 
haze is wont, even so far up, to be a good deal thicker than it was then. They 
look upon the cuckoo as a sure weather prophet, for he always sings in a distressed 
note when a buran is coming on. The inhabitants of the village of Sologhas, situated 
farther down — in fact the place does not belong to our glen, but is entirely de- 
pendent for its drinking-water upon that derived from the melting of the snows — 
assert that hazy weather like that which then prevailed is favourable for the crops, 
because at such times the river flows uniformly and regularly, and consequently the 
water admits of more even distribution, and so is more beneficial to the fields. 
On bright and sunny days, on the contrary, the thaw-water flows much too rapidly 
and in too concentrated a stream to allow of its being utilized to full advantage. 
The numerous villages which during the course of the day we were to pass in the 
big glen that runs down from the pass of Sandschu are in this respect less de- 
pendent upon the river; for, as we learnt, that part of the glen is supplied, even 
when the sky is clouded, with an abundance of water, derived from mountainous 
districts into which the dust-haze and its effects do not penetrate. 

The name Kenki or Kengri has reference to the breadth of the glen, although 
some ventured to assert that it is a corruption of Chaneka. From that point we 
continued our journey down the glen with a new supply of fresh horses, keeping to 
the right bank and passing in succession the villages of Salpiitsch (with three stead- 
ings), Dovalik (5 steadings), Kum-arik, Kisil-basch, Isme-sala, Ara-jangal, Toghojlik, 
Savo (100 steadings), Kajtschile, and Dung-tscheke. The villages followed one 
another so thick and fast that at last it was as though Ave were riding through a 
continuous street or along a highway with long grey walls on each side of it. Of 
the other villages in the glen I Avill mention Tschakende-aghil, Tschamgor-tagh, 
which is said to be situated near to Kenki and to consist of 300 scattered stead- 
ings, Sejtlar, Baskak, Tagirman-baschi, with a large irrigation canal going to Sanguja; 
Tschasgham; Siklik with a lengci- or guest-house; Dung-bagh; Basch-kantschi, with 
four steadings; hlasar Danisch Bende, Avith Iaa^o steadings; Baghlar, Avith 150 stead- 
ings (or tijliks)-, Saj-bagh, of the same size; Tschiidar, with 100 steadings; Tschahr- 
Aagh, Avith 150; Mokojle and Mudschi. This is not hoAvever a complete list. Several 
of these villages belong to the large oasis of Sandschu. Yet all belong to the glen 
that runs from the Sandschu-davan and finally divides into the tAvo glens of Mudschi 
and Sanguja, whereupon tire river breaks up in deltaic fashion before it finally be- 
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comes lost in the sandy desert. Hence the hydrographical value of the three passes 
which we last crossed over is as follows. The Kara-korum separates the Schejok 
from the Jarkent-darja; the Suget-davan is the water-divide between the Jarkent- 
darja and the Kara-kasch-darja or Chotan-darja; and the Sandschu-davan the water- 
divide between the last-named and the Sandschu river. This stream, which in point 
of extent cannot in any sense compare with the first two, nevertheless carried, as 
we found, incomparably the bigger volume; this is because its drainage-area falls 
for the most part within relatively lower parts of the mountainous country, in which 
the snows were just then melting rapidly, whereas it was in its source-region that 
we struck the Jarkent-darja and whilst deep winter still prevailed, but we struck the 
Kara-kasch in the middle of its course, where also it was again cold. 

The glen of Sandschu gave the impression of being very prosperous and well- 
to-do; the soil, which consists of hard yellow loess deposits, is undoubtedly rich. 
Against the everlasting yellow background the trees offer a sharp contrast with their 
thick, fresh green foliage. Amongst the willows grow many fruit-trees, and here and 
there we caught glimpses of the vivid green of meadows and fields. Thus the glen 
is, as it were, braided with two ribbons of green and between them flows the river, 
with the life-giving element, which imparts to them of its superabundance through 
the instrumentality of innumerable irrigation channels. All the people were looking 
forward to a copious harvest, and everybody was glad. 

At the village of Kurghan we left the river, and at Dung-tscheke we changed 
the direction of our march from north-east to north-west. By this the glen had al- 
ready opened out trumpet-wise and lost its mountainous character, as it now sloped 
with increasing gentleness north-eastwards down to the villages of Sandschu. We 
climbed up over the hills on the left side of the glen, though we hardly saw them 
owing to the thickness of the haze. They are composed entirely of soft material — 
gravel-and-shingle detritus, reddish yellow very spongy clay, and sand. The road 
then ran on the right-hand side of a watercourse that breaks abruptly down to the 
river. This stream issues below Dung-tscheke and only carries water after rain. 
Soon we reached the top of the little secondary pass Savu-davan, having an altitude 
of 2206 m. On the other side of it, or to the north-west, extends a sort of flat 
plateau, with stretches of very low hills running from south-west to north-east. It 
is in fact a slightly undulating steppe without a drop of water, very often indeed 
with dry watercourses: there is not a single rill to show that it ever rains. And 
yet there was a sprinkling of steppe plants, and the antelopes sometimes flitted like 
phantoms through the haze, leaving a long trail of dust behind them. There was 
a good deal of sand on the surface of the ground, and here and there we observed 
the first small beginnings of dune formations. 

A path leads off to Ghuma a short distance north-west of the top of the 
pass; but it was swallowed up in the haze; indeed so thick was this that there was 
nothing to suggest the proximity of the lowlands. We had now left behind us' the 
rich and luxuriant vegetation of the banks of the Sandschu river, which had been 
invisible to us since we left the pass, and had emerged upon the actual desert. 
And for a pretty considerable distance our surroundings continued to be the same, 
the uniformity of the route being relieved by only two stone »signposts» at places 
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called respectively Tschonak-tasch and Majmun-tasch. It was with a feeling of 
genuine pleasure that we at length saw the poplars and willows of the tiny village of 
Sologhas looming up through the haze. An idea of this little oasis is conveyed by 
PI. 43 of vol. II. It only gets water when the snows melt and when it rains, so 
that its annual harvest is somewhat precarious. If no snow falls in the upper part 
of the glen which sends its brook down past the village, and on farther to Mok- 
ujle, and if no rain falls in the spring, the harvest of the villagers is totally ruined. 
Both 1900 and 1901 had been fortunate years for them in this respect; but farther 
back than that they were unable to recollect how they had fared with regard to 
water-suppl)’. When, after a dry period, the water again begins to flow down the 
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bed, the people hasten to direct the earliest freshets into the kdl, or artificial basin, 
which is seen in the foreground of the photograph just mentioned, and it is only 
when that is completely full, and thus their reserve supply of w^ater is ensured, that 
they allow it to be distributed over the fields. When I was there, the basin had 
just been filled to the brim. Indeed the oasis itself is situated in the depression 
w'hich has been created by the fluvial erosion. The ten ujlik in the village all belong 
to one and the same family. The altitude above sea-level was 1822 m. 

May 8th. The haze had lifted and the wind dropped, so that the atmosphere 
was clearer and we were able to see a good half hour ahead. It was likewise 
warmer, though the heat Avas by no means oppressive until the afternoon, when it 
again began to blow a little from the north. Monotonous uplands now stretched 
before us to an infinite distance, the surface being but slightly undulating in long 
flat billowy curves, which were only apparent in consequence of their striking diffe^ 
ence of colour in the still obscure atmosphere. The watercourses which we passed 
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during the course of the day had rounded terraced banks on the right or east only; 
on the opposite or left side the country was everywhere flat and level, this differ- 
ence being, I dare say, connected with the tendency which the East Turkestan rivers 
manifest to shift to the right. 

After crossing over the stream of Sologhas, then divided into several arms, 
we came out upon level, stony steppe. Lajdang and Ile-tasch are the names of a 
temporarily inundated area and of a »sign-post» respectively; while Ighis-tasch is the 
name of the double terrace which borders the stream of Kosch-tagh on the right, 
this being a fairly important stream, which derives its water from the adjacent mount- 
ains. The name of the brook Kara-su indicates that it is fed by springs, and the 
bed is in relation to the volume so very large as to suggest a continuous flow. 
The water was being- then distributed over the rather extensive fields of Kosch-tagh. 
This oasis wore a greater air of prosperity and fruitfulness than even that of Oj- 
toghrak. After crossing over two other streams in the western outskirts of the 
village we again emerged upon barren steppe. 



An hour later we forded the river of Kilijang, which comes from the same range 
as the Sandschu river, rising on the Kilijang-davan or Kilian-davan, situated not far 
west of the Sandschu-davan. This stream was then carrying a total volume of 15 
cub.m., divided amongst five arms. It waters the oasis of Ghuma, and is very broad, 
with terraced banks on both sides. Travelling along the top of the terrace on the left, 
we crossed over a little canal, which approached that spot from the village of Sasam, 
which we saw a short distance away. The next barren steppe that we came to is 
called Bo-jigde; and it is followed by another branch of the stream known as Pischil- 
akin, and then by the insignificant brook of Takla-makaning-darjasi. Higher up, on 
the left of our route, we observed in several places groves of poplars and orchards, 
belonging to various small villages or hamlets, e. g. Basch-lenger and Hassan Bughra 
Padschahim. Then, after crossing over yet two other watercourses, though they 
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had no water in them, we went straight down a steep sloping terrace to the oasis 
of ( 3 j-toghrak. This oasis, which is situated in a fairly well defined watercourse, 
bordered by hills, makes a pretty picture when seen from the top of the barren 
terrace, embowered as it is in refreshing greenery. The vegetation was here con- 
siderably more forward than in Kenki; the poplars, willows, and mulberry trees all 
afforded plenty of shade. Of the mountains to the south we did not get one glimpse, 
notwithstanding that they were so near to us. 1 can quite excuse Marco Polo, who 
travelled by the southern caravan route, for not saying a single word about any 
mountains to the south. It is very probable that he did not see them owing to 
the atmosphere being heavily charged with dust, so that he may not have had the 
slightest suspicion of their presence; although, on the other hand, the direction in 
which the streams flow might have suggested the fact to him. All the way down 
to Oj-toghrak the water is derived from the Kilijang-darja, which upon emerging 
from the mountains appears to spread itself out like a fan over an extensive scree. 
Oj-toghrak lies 1820 m. above sea-level. 

It only remains to describe our last day’s march, namely the road from Oj- 
toghrak to Karghalik, which we traversed on 9th May. We crossed the stream of 
Oj-toghrak by a bridge, and for a space climbed up hills of detritus and loess until 
we came to a small threshold pass. After that the surface was practically level or 
but slightly undulating, and with the exception of thin scrub it was barren and de- 
solate. Names occurring along this section of the road are Bel-kum, Sook-ghas, and 
Bujra-konasi. From the last-named locality you go down to Bujra-kent, quite a large 
oasis with beautiful orchards, lying in a glen with a deep-sunk winding watercourse, 
which w'e crossed by a bridge. The ascent up to the terrace on the other side is 
rather steep. On our left we passed the village of Buksango. Then followed yet 
another barren steppe, with scrub growing amongst sand and dust. This locality 
is called Kivun. The brook of Buksangb waters Bisch-arik, which is reached by a 
path from Teng-jaghatsch. The large glens which we crossed along this part of 
the route hardly reach all the way down to the great caravan road, and in any 
case it is seldom that their brooks get dow-n as far. Thus the river of Bujra-kent 

reaches as far as Akin-lenger and Kosch-lenger and that of Oj-toghrak to Tschulak- 
lenger. 

At last w^e reached the village of Longer, where we were met by the beks 
of Karghalik. Here the Uschak-basch distributes its water through several branches, 
the basins of which are separated from the stream of Kok-jar by a strip of desert. 
Then, having crossed over the last-named, we entered amongst the orchards of 
Karghalik, and once more found ourselves at an altitude of only 1341 m. 

I then journeyed to Kaschgar by way of Jarkent, Kisil, and Jangi-hissar, a route 
which I have already described in Petermanns Mitteilungen, Erganzhft. No. 13T. 



EXPLORERS’ JOURNEYS IN 
HIGH TIBET 




CHAPTER XXVII. 

PRSCHEVALSKIJ’S FIRST AND THIRD JOURNEYS. 


It is not at all my intention to discuss all the journeys that have been made 
in Tibet. My plan does not require any such history of Tibetan exploration, and 
it would indeed be superfluous, for the earlier journeys in that part of the world, 
and their results, have been critically dealt with by von Richthofen in the first 
volume of his China; and as for the later journeys, it will be sufficient to refer to 
the different travellers’ own works and the accounts of them which have been printed 
in various geographical journals. Besides, brief comprehensive resumes are to be 
found in Dr. Georg Wegener’s Tibet nnd die englische Expedition and in Graham 
Sandberg’s The Exploration of Tibet, its History, and Particulars from 162J to 
igo^, as well as in one or two of the books that have been published by members 
of the English Tibetan mission to Lhasa, and with regard to which I shall have 
something to say later. Further, in my opinion the time is not yet ripe for an 
exhaustive historical account of that country; for there is reason to believe that 
Tibet has now at last been opened up to systematic exploration, and that the time 
is not far distant when we shall know the broad features of its geography, and 
nothing will remain to be done except the diligent and painstaking study of details. 
To attempt, in the light of the experiences which have been gradually accumulated 
in the course of time, to sketch the outlines of the orographical structure of Tibet, 
and its hydrographical and hypsometrical relations, and so forth, would in the mean 
time lead to erroneous results, because several parts of the country of special 
importance for geography are but little known or not known at all. I need only 
mention the great lacustrine region in the centre, which Nain Singh hurriedly mapped, 
the country immediately north and south of the Tsang-po, the northern valleys of the 
Himalaya, the peripheral region of eastern Tibet with the transverse glens or 
»breaching» defiles of the great Indo-Chinese rivers, as well as, finally, immense 
areas of the central highlands, which have never yet been crossed even by the pioneers 
of exploration. 

In the present chapters I shall therefore confine myself to a few remarks about 
the journeys that fall within those parts of high Tibet which I have myself visited. 
These amount to an area of very considerable extent, but are just those parts that 
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have been most neglected by explorers. Several travellers have touched Tibet on 
the north-east and on the west, and through the journeys of the Indian pundits we 
have long had a fairly clear conception of southern Tibet, at all events of certain 
portions of it. But the parts of the high, inaccessible Tibet which I made it my 
object to e.xplore, namely the region bounded by the Kwen-lun on the north, the 
central lacustrine area on the south, the Kara-korum route on the west and long. 
91° E. Greenwich on the east, has been visited only by Nain Singh, Krishna, 
Prschevalskij, Carey, Pjevtsoff, Bonvalot, Littledale, Rockhill, Dutreuil de Rhins, 
Wellby, Bower, Deasy, and Rawling, and to these must be added certain journeys 
in the peripheral parts, e. g. the Kara-korum route, which has been traversed many 
times, and the districts around the Panggong-tso. Yet some of the travellers whom 
I have just enumerated have only in part touched the region thus defined. Really 
extensive journeys on the Central Tibetan highlands have been carried out only by Nain 
Singh, Krishna, Bonvalot and Orleans, Dutreuil de Rhins and Grenard, Bower, 
Wellby and Malcolm, Deasy, Littledale, and myself. It is in the material which these 
explorers have brought home with them that we can alone hope to find points of 
contact with my journeys. But the journeys of such important travellers as Count 
Szechenyi, Roborovskij, Holderer and Futterer, Kosloff, Bonin, Filchner and Tafel, 
and several others lie entirely outside my purview. In his Versuch einer Orographic 
des Kwe 7 ilnn Dr. Georg Wegener has published an excellent map of all the jour- 
neys in Tibet which have touched the Kwen-lun Mountains and which date from before 
1891. But it does not of course embody the journeys which have been carried out 
during the last fifteen years, journeys which are calculated in an especial manner to 
throw light upon the orographical structure of the Kw'en-lun and the character of the 
highlands of Central Tibet. 

But let us proceed to examine the journeys which possess interest for us, and 
w'hich can furnish us wdth the requisite material for a comparison. I will begin 
with Prschevalskij s first, and perhaps his most remarkable, journey in Central Asia, 
in the years 1870 73, by quoting a couple of extracts which have to do with 

Northern Tibet. Although that part of his journey lies really outside the region 
I have defined, still the following passages will justify my quoting them in this 
connection. 

Prschevalskij first penetrated Tibet from the Koko-nor and Tsajdam. The 
observations which he then made, in so far as they are of general geographical in- 
terest, are reproduced in the following greatly condensed account: »Between the 
lake of Toso-nor (Tosun-nor) in the east and the river of Nomochun-gol in the 
west stretches the mountain-range of Burchan-Budha, bordering the high plateau of 
Tibet on the north. In the course of 30 versts this range gradually rises to an altitude 
of about 4660 m. and on its southern side sinks slowly down towards the valley of 
Nomochun It is only near the crest that the ascent is steep; yet notwithstanding 
the considerable altitude, the summit bears no perpetual snow and it is only in the 
east that it touches the snow-line. When we visited the same region in November 
we found a mere sprinkling on the northern versant only; but when we returned 
that same way in February we failed to perceive any trace of snow, even in the 
gens. Ihe Burchan-Budha range forms a natural boundary between Tsajdam and 
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Tibet; to the south of it the plateau reaches an altitude of 4000 to 4600 m. and 
still farther in the same direction it certainly attains an even greater altitude. 
Vegetation is extremely scanty on this range, and as a consequence of that animal 
life is also scarce. Still there are some brooks and grazing-grounds on the south 
side of the range, to which the Mongols drive their herds in summer to escape from 
the insects of Tsajdam. Only two larger streams force their way through the 
Burchan-Budha, namely the Nomochun-gol and the Alak-nor-gol (Alang-nor), which 
come from the Tibetan highlands, and after piercing the border-range empty them- 
selves into the Bajan-gol of Tsajdam. 

On the south side of the glen of the Nomochun stretches the Schuga range, 
parallel to the Burchan-Budha. Both ranges exhibit the same physical appearance, 
but the former attains to a somewhat greater altitude and possesses five peaks that 
reach the limit of perpetual snow. On the west it terminates abruptly over Tsajdam; 
but in the east it is connected with the mountains out of whose southern flank the 
Schuga-gol issues. Its glen, like that of the Nomochun, is surrounded by relatively 
fruitful grazing-grounds. 

A hundred versts south of the Schuga Mountains we find on the left shore of 
the Mur-usu, the range of Bajan-chara-ula and its westward continuation, the Koko- 
schili range, forming the water-divide between the Blue and Yellow rivers. The 
Bajan-chara-ula, unlike its northern neighbours, does not exhibit such angularity of 
outline, reaches a lower altitude, nowhere touches the snow-line, abounds in streams, 
and is fairly rich in vegetation, but preserves the same direction that they do, namely 
west-north-west and east-south-east. 

Between the Schuga and the Bajan-chara-ula stretches a terrible desert with 
in the north-east the Gurbu-nadschi Mountains, forming the eastern outpost of the 
Kwen-lun system. In this desert there is an almost total absence of vegetation. 
Here and there deep grooves in the thick powdery surface furnish evidences of the 
violence of the tempests. The climate is in perfect agreement with the harsh 
character of the region — in winter stinging cold and furious tempests, in spring snow- 
storms, in summer rain and hail; it is only in winter that the weather is calm 
and mild. 

The two and a half months that we spent in the Tibetan deserts were the 
most toilsome of the entire journey; at night the temperature dropped to — 31° C. 
Snow fell very rarely and then only in small quantities; it was dry and fine like 
sand. Besides the slight amount of snow and the severe cold, another characteristic 
of the Tibetan winter is the sand-storms. These come from the west or north-west 
with at first a gentle wind, which gradually increases in force until at last it blows 
a perfect gale. The sand and dust are whirled up like smoke, making the sky grey 
and preventing the traveller from seeing the outlines of the mountains at more than 
a hundred paces’ distance. When these sand-storms come on, the temperature always 
rises. At sunset the storms cease, but the fine dust hovers for some time longer 
in the air and next morning the atmosphere is still a yellowish grey. 

After passing the Bajan-chara-ula we at length reached, on the loth January 
1873, the bank of the Jang-tse-kiang, or Blue River. This stream, known to the 
Mongols as the Mur-usu and to the Tanguts as Dij-tschu (Du-schu), rises in 
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the Tancr-la Mountains, flows across the highlands of northern Tibet, and waters 
China proper, where it soon assumes gigantic proportions. Its flow is very rapid. 

At the confluence of the Naptschitaj-ulan-muren its breadth reaches 228 m.; 
but in the summer, during the rainy season, it is four or five times as big. Its 
valley is however only 2 versts broad, and through it runs the road to Tibet, keeping 
beside the river almost all the way to its sources in the Tang-la Mountains. The 
Blue River formed the limit of our j'ourney in Central Asia.»* 

In his third journey (1879—80) Prschevalskij traversed a considerable part of 
north-ea,stern Tibet, but also to the east of my itinerary of 1900. If we confine the 
term Central High Tibet to that part of the country which possesses no outlet to 
the sea, then Prschevalskij did not, on this occasion either, touch the region in question, 
but he kept principally to the upper basin of the Jang-tse-kiang. Prschevalskij sum- 
marises the general characteristics of the physical geography of north-eastern Tibet 
in the following words: »The Tibetan mountain ranges are distinguished by the 
following properties: they run parallel to one another from east to west, and not- 
withstanding the great height above the sea the individual peaks reach but an in- 
significant relative altitude. Setting aside the snowy summits, they form dome-like 
sw’ellings, with gentle gradual slopes. The mountains consist generally of gravel, 
sand, limestone, and schists. Snowy mountains occur in the Tang-la and Marco Polo 
ranges, and also on the mountains between these ranges and beside the upper course 
of the Yellow' River. The low'er glacier margin coincides here, as it does on the 
Nan-.schan Mountains, wdth the mean snow-line. According to our observations, the 
latter begins on the Tibetan mountains at an altitude of 4950 to 5100 m. Between 
the mountain-ranges stretch plains with a clay surface. There are no loess formations 
of any extent, and drift-sand is equally scarce. On the other hand saline formations 
are common. The w'ater, including sometimes even the water of the rivers, has a 
brackish taste. The lacustrine region extends from the Tengri-nor to Lake Panggong. 
In the eastern part of the high plateau rise the Hwang-ho, the Jang-tse-kiang, and 
in the south-east the two Indo-Chinese rivers, the Salwen and the Mekong. The 
north Tibetan rivers mostly flow towards Tsajdam and generally terminate in salt 
marshes. The streams wTich have their sources on the northern slopes of the 
1 ang-la, the Dung-bure, the Koko-schili, and the Marco Polo Mountains, empty 
themselves into the Mur-usu (upper Jang-tse-kiang). 

As for the climate, the result of our hasty observations goes to show that, 
notwithstanding the southerly situation, there exists a remarkably low temperature, 
violent tempests, great aridity of atmosphere in the spring, autumn, and winter, and 
heavy rams m the summer. The low temperature is explained by the great altitude 
of the country and by the fact that it is bordered on all sides by lofty mountains, 
in part snow-clad. In spring and summer rapid changes of temperature take place. 
The autumn is the best season of the year in Tibet, for the atmosphere is then for 
the most part clear, the temperature equable, and storms seldom. The late autumn 
is mild, but the winter cold- Although snow falls very frequently, the amount is 
insignificant, for it is soon swept away by the storms or melted by the sun. The 


* General 
(Stockholm, 1891). 
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tempests that are characteristic of Central Asia prevail also in Tibet. They come 
for the most part from the west, beginning at noon and lasting until sunset. They 
are extraordinarily violent. In February, May, and June they rage almost every day. 
They are in part caused by the great difference of temperature that obtains between 
the Tibetan high plateau and China. The rainfall is dependent upon the monsoons. 
The influence of the Indian monsoon extends across the Himalaya and over northern 
Tibet, and we observed that within that region the rains accompany the west-south- 
west storms, while within the sphere of the Chinese monsoon they accompany south- 
easterly storms.)) 

Next I add a few excerpts dealing with the course of his journey. »On 12th 
September 1879 we started from Tsajdam to travel into Tibet. Instead of climbing 
over the lofty Burchan-Budha, we chose the route through the glen of Nomochun- 
gol. In order to reach it we had first to cross over an infertile plain, where salt 
marshes alternate with charmik and tamarisk steppe. Still even there we came 
across a patch of ground cultivated hy poor Mongols. I found the Burchan-Budha 
just as wild and infertile as before. The Nomochun-gol was then only 9 to 1 2 meters 
broad and 30 to 60 cm. deep. Its bed has cut through loess deposits and layers 
of gravel-and-shingle. 

Two days’ journey from Dijnsij-obo we struck into the road which I traversed 
in the year 1872 — 73, namely the road over the Schuga Mountains, which there 
reaches an altitude of 4560 m. Its northern slopes were already covered with snow. 
We found the Schuga river was fairly full of water. It pierces the range in a north- 
westerly direction, flows across large salt plains, and finally empties into a salt lake 
in Tsajdam. 

Two mountain-passes lead across the Marco-Polo range, Tschum-tschum and, 
farther west, Angijr-daktschin, and of these we selected the former. Notwith- 
standing the considerable altitude of 4970 m., the passage was fairly comfortable. 
There are no wild cliffs, and the mountain-slopes abound in green vegetation and 
game. By this we had reached the Tibetan high plateau. Our guide led us along 
a little brook, which appeared to join the Naptschitaj-ulan-muren, a tributary' of 
the Mur-usu. There we lighted upon old caravan camping-places, which had prob- 
ably been made by pilgrims to Lhasa. On the 4th October the ground was 
covered with a sheet of snow 20 to 25 cm. deep, and the thermometer dropped 
to — 9° C. 

Every now and again we rested a day in places that offered grazing for our 
outworn animals. We had difficulty in finding the road, for the snow obliterated 
the trail of the caravans which had previously travelled that same way. The next 
plain that we crossed is that which stretches between the Marco-Polo range and 
the Koko-schili range and lies at an altitude of 4200 to 4500 m. 

The latter range attains in that part an absolute elevation of 4800 m. above 
sea-level, but a relative altitude of only 600 m., nowhere reaching to the snow-line. 
The mountains there are dome-shaped and their slopes grassed; otherwise the 
vegetation appears to be scanty. Between the Koko-schili and the Dung-bure chain 
stretches a high plateau about 4500 m. above sea-level. The crossing of the 
Chaptschik-ulan-muren, probably an affluent of the Mur-usu, occasioned us great 
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difficulties. The river was, it is true, frozen over, but the ice was not strong enough 
to bear our camels. 

After that we penetrated into the Dung-bure. This range, which in every 
respect resembles its neighbours, rises above the snow-line in a few places in the 
east only, and on the south is connected with the rocky chain of Tsagan-obo. On the 
slopes of Dung-bure there exist grassy, marshy places, where wild yaks love to graze. 

The Mur-usu, which we now luckily approached, flows in a north-easterly 
direction to the confluence of the Naptschitaj-ulan-muren and then towards the south- 
east. When in flood it reaches a breadth of 8o — 126 m., but after picking up the 
Naptschitaj-ulan-muren it is very much broader. In places the depth reaches 1.5 
to 2.1 m.; its velocity is great, and its waters of a blueish colour. It is full of fish, 
but is frozen from November to March. Its banks are relatively rich in vegetation 
and for Tibet the pasture-grounds are even good. The first two tributaries, the 
Toktonaj-ulan-muren and the Naptschitaj-ulan-muren, join the river from the left, and 
on the -same side stand the mountain-ranges of Tsagan-obo, Dung-bure, Koko-schili, 
and Bajan-chara-ula. 

South of the Mur-usu we reached the highest part of the Tibetan plateau. 
It is there undulating and reaches to the snow-capped Tang-la Mountains, which 
border it on the south. The pass by which we crossed, and which is also used by 
the Mongol caravans, has an altitude of 5000 m., but as compared with the valley 
of the Mur-usu a relative altitude of only 630 m. Of the eastern part of the 
fang-la we could learn nothing but what was confused and uncertain; nevertheless 
I think I may venture to say, that the range stretches as far east as the point where 
the Blue River turns abruptly south, and that in that range we must seek for the 
sources of the most important rivers of East Asia, namely the Jang-tse-kiang on the 
one side and the Mekong and the Salwen on the other. The part of the range 
which we saw reaches an altitude of at least 5700 to 6000 m. On the north side 
the snow-line reaches up to 5100 m. and on the south side perhaps to 5250 m. 
On both north and west the range possesses broad glaciers. The mountains are 
steep, though seldom rocky. The climate on the Tang-la plateau is exceedingly 
severe. Storms rage there all the year through. According to the natives vast 
quantities of rain, hail, and snow fall during the summer. The winter is very harsh: 
in the beginning of November the thermometer registered — 30° C. and in the 
middle of December —31° C. at sunrise. Vegetation is of course poor. On the 
southern slopes there are some mineral springs. It took us eight days to get over 
the Tang-la, the climb, in consequence of the hardships and privations of all kinds 
that we endured, costing us four pack-animals. On the summit of the pass of Tang-la 
(5000 m.) we found a Buddhist obo. 

The country which we then traversed is very monotonous. On the right we 
saw the snowy mountain Munkar and through the valley by which we were travelling 
flows the Tan-tschu, a tributary of the Nap-tschu (Chara-usu), and on the other side 
ot ,t nse the Samtijn-kansijr Mountains. The climate was however milder and the 
sky bright. We sometimes met Tibetan nomads. 

The mountain of Bumsa, which was to be our farthest point south in Tibet, 
as an altitude of 5200 m. In respect of both shape and formation it deviates from 
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the other mountains on the high plateau. Its eastern and southern slopes are very 
steep, and abound in mica and black gneiss. The summit is flattened and does not 
reach the snow-line. For Tibet, our camp was however favourable, for we had 
access to forage, argol, and spring-water.» 

Then follows the account of the return journey, and after that we read, »At 
Tschu-nagma we left our old route and struck into a new one almost parallel 
with it. We crossed over the western part of the mountains of Tsagan-obo and 
then struck across the plain that stretches to the Dung-bure Mountains. 

We had spent the end of December on the southern half of the Tibetan high 
plateau. Generally the cold was severe: twenty-six times we had a temperature of 
— 20° C. and six times — 30°, and our absolute minimum was — 33-s°- During 
the course of the month we had fourteen violent storms and nearly always a cloudy 
sky. We crossed over the Marco Polo Mountains by the pass of Angijr-daktschin, 
(4850 m.) situated immediately west of the Mountain of Balduin-dordschi (5400 to 
5700 m.), which, like the massive of Sube, belongs to the Marco Polo system; 
this latter . reaches a mean elevation of 4800 to 4950 m. Our Mongol declared that 
this chain extends a very great deal farther towards the west. 

After crossing over the plain that lies north of the Marco Polo range, we 
came to the small, but very steep chain of Gurbu-najdschi (alt. of pass, 4380 m.). 
On the east it is connected with the Gurbu-gundsuga range, and on the west is 
united with the Marco Polo range by the massive of Schara-guj. North of the 
Gurbu-najdschi flows the Najdschin-gol, which has its springs on the snow-covered 
mountain-mass of Umijke, belonging to the Marco Polo system. This river separates 
the Toraj chain from the Gurbu-najdschi and the Gurbu-gundsuga, and then turns 
north, and finally empties into a small salt lake in Tsajdam not far west of the salt 
lake in which the Bajan-gol terminates. The bed of the river is narrow and clayey. 
At the point where it turns north the Nandschin-gol is joined by the Schuga-gol.» 

Finally they crossed over the Toraj range by the pass of Koko-tom (3410 
m.), and from there Prschevalskij returned home by way of the Koko-nor and 
Ala-schan.* 

These brief extracts from Prschevalskij ’s First and Third Journeys will be suf- 
ficient to give us an idea of the general physical geography of the Tibetan highlands- 
As in the parts of Tibet which I visited and have described in the third and fourth 
volumes of this work, we find here again, in the regions east of those which I 
traversed, a great swelling and along it run several mountain-ranges parallel to one 
another and on the whole stretching from east to west. These start far in the 
interior of the internal drainage region of the Tibetan plateau, where they possess as 
a rule an insignificant relative altitude; and they stretch east and south-east towards 
the frontier of China proper, where they become more accentuated, their outlines 
being more deeply chiselled and more rugged, and their relative altitudes above the 
valleys between being greater. In the region explored by Prschevalskij they are in 
general flat and broad, with predominantly rounded forms, and are for the most 


* Prschevalskij, Is Sajsana tscheres Hami v Tibet i na Verschovja Scholfoj Reki. — Reisen in 
Tibet und am oberen Lauf des Gelben Flusses (Jena, 1884). 
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part covered with detritus. Between them stretch the relatively level high plains or 
latitudinal valleys through wdiich flow the head-streams of the Jang-tse-kiang. 

The climatic characteristics which Prschevalskij notes agree also fairly well 
with the climate of the Tibetan plateau in general. It is particularly interesting to 
learn that real sand-storms and dust-storms are characteristic of the extreme east of 
Tibet. They are at all events far more general there than in the interior of the 

highlands; unle.ss, as I have already hinted, it was due simply to the season of the 

year in which my journeys fell that I seldom or never experienced similar storms. 
Storms do occur indeed at all seasons of the year; but it is extremely seldom that 
they are charged with any appreciable quantities of dust or sand. The ground is 
for the most part so moist that even the very strongest wind is powerless to effect 

an)' transportation of it. It is to the transporting power of the water that I for the 

most part attribute the filling up of the self-contained drainage basins. 

Leaving out of account the magnificent scientific collections which he brought 
home with him, Prschevalskij ’s chief importance lies in the fact that his journeys 
were pioneer efforts, by means of which he inaugurated a new era in Central Asian 
exploration. But in points of detail his geographical discoveries need, almost 
throughout, the most thorough revision. Rockhill says truly, »In the light of more 
recent investigations we are able to correct a number of errors into which this 
traveller fell.x 

Simultaneously with my journey of 1891 and 1892 W. W. Rockhill was also 
able to shed fresh light upon the regions west of the great road by which the 
Mongol pilgrims travel to Lhasa, regions of which we had only the very slightest 
knowledge through the famous journey of Hue and Gabet and later through that of 
Prschevalskij. In point both of fulness and of topographical drawing, the map which 
Rockhill published after his journey is superior to most others dealing with Tibet. 



CHAPTER XXVIII 


ROCKHILL’S JOURNEY ACROSS TIBET. 


I will now proceed to quote certain passages from Rockhill’s interesting journey 
which are illustrative of the general characteristics of high Tibet. The itinerary 
which falls within the scope of our observations is that from Tsajdam to Nag-ch’u 
(Naktschu). This is directly concerned to no slight extent with the self-contained 
drainage-regions of Central Tibet, and for a certain distance is in contact with the 
route which I followed towards Lhasa. I quote from Rockhill’s diary for May, June, 
and July 1892. I make no change in his spelling of geographical names. 

On the 17th May he started from the lower Naichi-gol and rode south towards 
the Talen-tak Mountains and the pass of Kano, which Prschevalskij calls Gono. 

»The sand blown from the Ts’aidam by the prevailing winds is piled up on 
the foothills to a depth of several hundred feet.» The mountains west of the trans- 
verse glen by which the river breaks through is called Tore-ula, though Prschevalskij 
calls it Torai-ula. 

May 1 8th. Crossing the Kano pass (12,190 feet), he again came down to 
the Naichi-gol, »the country [being] every'where absolutely devoid of vegetation, only 
a mass of debris and sand. The river (some sixty to seventy-five feet wide and 
about three feet deep, in the middle) flowed between high vertical banks.» Higher 
up they forded the river Schugu-gol, that flows down from the Schugan Mountains; 
it was almost as big as the main river. Beside the latter, in the district of Tsahan- 
tohe, good grass was found. 

On the 19th May he continued on up the valley, crossing over the little 
secondary pass of Koko-tom-k’utul. The next day too he travelled up the valley 
of the Naichi-gol. »The Naichi-gol from Tsahan-tohe to Buhutu is very swift, with 
a drop of about 30 feet to the mile. Along the bank on either side are many 
large springs. It may be, however, that the river water (which is of a grayish 
colour) percolates through the loose gravelly soil to reappear beautifully clear in 
these spring-like pools, thence flowing back into the river.» 

The following day he rode to Tator, still in the same river-valley, which is 
bordered on the south by the range of Amtun-ula; on the 22 nd he reached Kure- 
bori, and on the 27th Tabu-obo. 
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May 28th. » About eight miles above Tabu-obo we left the Naichi valley and 

rapidly ascended over the hills along the Sharakui-gol for about three and one-half 
miles . . . From our camp the Dzuha-ula bears north-west and the Umehe east-north- 
east, while the Sharakui-daban bears due south. Prschevalskij, on his map, has 
misplaced these mountains, putting the Umeke to the west of the Sharakui-uala (his 
Sharagui), whereas the latter is in i-eality contiguous to the former on the west. 
The Sharagui-gol is a clear mountain rivulet tumbling down over granite boulders 
from the snow-covered pass». 

May 30th. By a very easy ascent of about eight miles we reached the top 
of the pass . . . The hills on either side of the pass are entirely covered with broken 
up granite and slate, like all high peaks in this region, and are bare of any vegeta- 
tion. To the south we saw from the pass a broad undulating plain, running east 
and west with a pond here and there and bordered to the south by a low range of 
dark hills, the Koko-shili. We only descended about five hundred or six hundred 
feet over low hills of gravel and clay, on which not a blade of grass grew, but 
with here and there little moss-covered hummocks. After getting clear of the foot- 
hills surrounding the pass, we took a more westerly course over absolutely nude 
ground, cut occasionally by the dry bed of some torrent, till we reached a grassy 
slope on the first line of foot-hills leading up to a splendid snow-covered peak called 
Kuan-shong k’utur and which appears to me to be Prjevalskij’s Mt. Kharza. 

May 31st. We travelled to-day about eleven miles in a south-west direction over 
soft, gravelly soil, crossing six little streams of brackish water, the overflow of four 
pools a little to the right of our line of march. These streamlets flow into the 
Ch’u-mar. Although the country over which we travelled to-day seemed level, we 
descended about six hundred feet. We camped by a streamlet, near which we 
found a little grass. Our view to the west (or rather north-west by west) 
terminates at a huge snow-covered »massifi>, connected with the Kuan-shong k’utur 
by comparatively low hills. This great snow peak, for which I can learn no name, 
must be Prjevalsky’s Shapka Monomakha or his M:t Jingri; this latter name I take 
to be his mode of transcribing Gangri or »snow peak». From where we have 
camped this snow peak appears to be distant some forty miles. To the south the 
Koko-shili-daban, over which the high road to Lhasa passes, trends east-south-east, 
and the western extremity of this range is, as well as I can make out, a little north 
of west, where it seems to sink to the level of the surrounding country. 

June 1st. » About three miles south-west of our camp we came to the north 
branch of the Ch’u-mar, a miserable little streamlet, about six inches deep and ten 
feet wide, of dark red water. It flows here in a general east-south-east direction 
along the edge of a salt lake, about a mile wide and two miles long. The Ch’u-mar 
comes from the west-north-west. 

June and. » About five miles in a south-west direction, over gravelly soil, 
brought us to the southern and most important branch of the Ch’u-mar (Ch’umarin 
baron sala, or Namchutu ulan muren, Prjevalskij’s Naptchitai-ulan muren), a rather 
rapid stream, about thirty feet broad and a foot and a half deep, flowing in several 
channels over a bed of soft sand at least a quarter of a mile wide. The river has 
a general east-north-east direction, its water is of the same dark red colour as that 
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of the north branch. Beyond the river the ground rises slightly, but remains of the 
same gravelly nature as to the north of it. After about six miles we came to the 
top of a sharp but short descent, at the foot of which were two lakelets and a few 
patches of grass. This is the Elesu-nor or »Sand lake», which has an outlet into 
another stream emptying into the Ch’u-mar.» 

During this portion of Rockhill’s journey, from which I have extracted above 
the most important geographical observations, he came into more or less intimate 
contact with the routes of several other travellers, e. g. Prschevalskij’s and Krishna’s, 
both of whom crossed the Marco Polo range by tbe Angir-takschia pass, while Rockhill 
crossed it by the pass of Sharakui-daban, situated somewhat farther west. Carey 
and Dalgleish, in the course of their short trip on the Tibetan highlands, crossed 
the same range twice, first by the same pass that I used between my Camps 
XXXIV and XXXV (1896) and the second time by the pass of Angir-takschia 
just mentioned. Thus Rockhill intersected Carey and Dalgleish’s route immediately 
east of the lake which I only saw at a distance from Camp XXXIV (25th September 
1896). With my Tibetan journey of 1896 Rockhill did not come into contact, or 
more correctly I did not intersect his route in Tibet. The points at which we 
approached each other nearest are my Camp XXXVIII at Mossuto and his camp of 
28th May at Umeke-ula; the distance between the two is only a short day’s march 
along the valley of the Naichi-gol (Nadschi-muren). The Marco Polo range forms 
the eastward continuation of the main crest of the Arka-tagh. The Bokalik-tagh 
is certainly only a parallel range north of the Arka-tagh. The lofty snowy mass 
which Rockhill saw bearing west-north-west from his camp of 31st May can hardly 
be the Schapka Monomakha, for this lies 170 miles from that camp. Rockhill’s 
belief, that the Koko-schili comes to an end towards the west, admits of easy ex- 
planation: the range is very irregular and in some places very low, especially in 
that locality. Farther west it swells up again to a very big mountain-chain, for I 
had it south of my itinerary for two months in 1896. The vast latitudinal valley 
which I then followed, and which is broken up into a great number of self-contained 
basins, is continued eastwards by the open country which Rockhill crossed over 
diagonally during the last days that I have cited, the country which is traversed 
from west to east by the river Tschumar or Namtschutu-ulan muren. Rockhill’s 
route was intersected immediately south of his camp of ist June by Wellby and 

Malcolm. When I proceed to deal with the principal results of Wellby ’s journey, 

we shall have to speak again of the river Tschumar. 

From the Tschumar and for a long distance to the south-west the only tra- 
veller who has journeyed there is Rockhill, and what he has to say about it is 
therefore of the greatest importance. His statements supplement also the observa- 
tions which I made in the region immediately w’est of it. In his Diary for the 4th 
June Rockhill says: — 

»A ver)^ gentle ascent of seven miles, the latter half over grass-covered hum- 
mocks, brought us to the foot of the Koko-shili-eken-k’utul, or »Upper-koko-schili- 
pass». A good-sized brook flows down from the pass, the hills rising not over 

eight hundred or nine hundred feet above the level of the Elesu-nor. The point at 

which we are crossing the Koko-schilis appears to be very near the western extre- 
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mity of the range ... To our west these hills seem to be lost in a maze of low 
hillocks, forming the south-western limit of the Ch’u-mar basin. 

June 5 th. Two miles above our camp we reached the summit of the pass, 
the ascent all the way being absolutely without difficulty. The descent was even 
easier than the ascent; the hills to their summits were covered with grass . . . The 
whole range, from north to south, is not over ten miles wide . . . After crossing the 
range we took a due westerly course along the foothills, over a yielding reddish 
gravel, with an occasional snow-covered hummock and a few grassy hollows. We 
had now the great Dungbure range in view, about thirty miles to the southward, 
trending, as well as I could see, east-south-east and west-north-west. This range is 
an imposing one, with numerous high peaks, not a few covered with snow far down 
their dark, steep flanks. Between the Koko-shili and the Dungbure are several 
short spurs of no great height, of red sandstone apparently, and they are parallel 
to the main ranges; a number of little streams flow on either side of these, all 
emptying beyond our range of vision into the Nam-ch’utola-muren . . . We camped 
well up on the foothills at a spot where we found good water and plenty of grass 
. . . The Koko-shili are here not over three hundred feet high, but a few miles 
to our west they rise to perhaps six hundred feet. 

June 7th. We continued over very soft gravel, in which our horses sank to 
their knees; it was as bad as quicksand; the incessant snowing and raining has 
turned these hillsides into shaking bogs. We crossed three little rivulets, meeting 
at the foot of the hills and flowing south-east around one of the short red sand- 
stone ridges in the main valley and parallel to its axis. We then came to a 
rather dry spot, covered with fine grass and abundant water, where we camped 
(15,700 feet). 

June 8th. An inch of snow fell during the night and this morning the ground 
was softer and more trying on the animals than ever. After a few miles in a 
westerly direction, we turned south-west, and after crossing some steep red sandstone 
ils and wading through heavy red sand for several miles we came to the north 

ranch of the Namchutola-muren (or ulan-muren), here about fifteen feet broad and 
a foot deep . . . 

June 9th. We continued in a southwest direction along the foot of a sand- 
stone mesa, which here bounds the basin of the Namchutola, and camped in a 
hollow at Its foot at a point where the valley takes a westerly bend . . . Daily 
win and mud have greatly impeded our progress; for the last two or three days 

we have been obliged to lead our ponies, as it is impossible to ride through the 
deep, soft mud. 


June We took a south west by west direction and made for a high 

now covere peak, apparently the culminating point of the mountains to our right 
and left, and therefore christened by us Namchutola tolh'a or »The Head of the 
Namchutola.. We followed the left bank of the middle branch of the Namchutola, 
crossing two good-sized affluents, which, though now nearly dry, flow in rock-strewn 

UU rr ^ from the adjacent 

certain 'pa L ^ight miles long; hence one may conclude that at 

rtain seasons of the year the rainfall here must be extraordinarily heavy. To the 
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south appear low ranges of red sandstone running east and west, and beyond these 
again rise the peaks of the Dungbure, in this part apparently of no great height. 
As we neared the base of the Namchutola tolh’a, the ground became hummocky 
and the grass fairly good, though short. We passed by several lakelets and finally 
made camp beside four small pools of sweet water fed by the melting snow on the 
summit of the mountain . . . 

June 13th. About two inches of snow fell early this morning, the storm, as 
usual, corning from the west-south-west and preceded by an easterly breeze. I 

fancy there is a regular warm and moisture-laden current from the east, which, on 

meeting the cold, dry westerly currents prevailing in these regions, results in a hail 
storm or a sharp fall of snow, as in the present case . . . 

June 14th. To-day we travelled some six miles in a south-west direction to 
the foot of a short red clay and sandstone range, trending east and west, and 
camped in a little gorge just as a violent hailstorm (stones half an inch in dia- 
meter), accompanied by very sharp thunder, swept down upon us. Height 15,900 
feet . . . 

June 15th. An inch and a half of wet snow covered the ground this morning, 
enough to prevent the mules and ponies from getting anything to eat. A little 
after daylight a violent squall of hail struck us, but by 9 A. M. the sun had nearly 
melted it all and we got off. We trudged up the bed of the stream — which 
flows from west to east along the base of the Ulan-ula, »Red Hills», as we called 

them, emptying somewhere into the Namchutola or one of its feeders — plunging all 

the way knee-deep in mud and water, till we reached its source and the west end 
of the Ulan-ula. From here we enjoyed a gorgeous view of a perfect maze of 
mountains, short ranges and little massifs, all trending in a general east and west 
direction. Some eight or ten miles to the west was a beautiful snow peak, seem- 
ingly the point where the mountains to our north and the Ulan-ula culminate. At 
its southern base was a lake, its greatest length being apparently from north-west 
to south-east. The lake we christened Trashi ts’o-nak ... A rapid descent of about 
three miles brought us into a broad valley with a little stream flowing in an easterly 
direction in a very broad bed, to meet, beyond the east end of the Ulan-ula, the 
Namchutola. South of this broad (and dry, for a wonder), valley rises the main 
range of the Dungbure, or rather the western extremity of the range, or Dungbure 
eken, a mountain of dark colour and easily recognizable by that peculiarity, as all 
the other hills hereabouts are of reddish hue. The valley in which we have camped, 
though sandy, is tolerably well covered with grass. 

June 1 6th. We continued our journey in a south-west direction by a very 
easy road up the course of a torrent (now nearly dry), which has its source on the 
west flank of the Dungbure eken, and then crossed a low col, from which we had 
a fine view of the Trashi ts’o-nak. Lake Trashi ts’o-nak, as seen from the pass, 
appeared some six or eight miles from east to west and perhaps two miles broad. 
To the west of it, some thirty miles or more away, I saw a fine snow peak. We 
then descended by a short and narrow gorge leading into another broad valley 
down which flows a small stream, a feeder of the Toktomai. We had entered the 
basin of the Mums, the Drech’u, the Yang-tzu-kiang of the Chinese. I may here 
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remark that on none of the passes which we have crossed, and many of which were 
over 16,500 feet above sea-level, did we find old snow, so the snow-line in this 
region cannot be lower than 17,000 feet above the sea . . . From a little above our 
camp I had pointed out to me, due south of us, M:t Buha mangna. Between this 
dark, truncated, pyramid-shaped peak and ourselves is a perfect sea of hills, all 
trending more or less east and west. Nowhere can I see a snow peak; they are 
extremely rare in this region; we have not seen a dozen so far on the journey . . . 

June 17th. We descended to the foot of the hills to a little stream which 
flowed in a south-south-west direction, between low hills of fine bluish sandstone, 
and followed it for some twelve miles to where it took an easterly bend, to empty 
into some other feeder of the Toktomai. To the south of where we have encamped 
to-day is another plain running east and west, in which the red sandstone again 
crops out, forming a short range of hills, and from the top of a hill behind our 
camp I saw that this sandstone formation extends as far to the west as the eye 
could reach. Small ponds and lakelets dot the plain to the south of us, and others 
appear here and there to the westward. The country seems badly drained, here 
the waters empty into small sinks, there they flow off to feed the Toktomai. 

June 1 8th. We crossed a plain about three miles broad, in which were se- 
veral lakelets and also a small stream flowing in a south-west direction through a 
broad opening in a line of low, red sandstone hills. Passing this, we continued in 
a south-south-west direction over an open plateau, bordered to the south by a range 
of hills running nearly east and west, but so confused and cut up that it was diffi- 
cult either to lay them down on the map or indicate their trend with any accuracy. 
At their northern base, some eight miles away, several rivulets which drain this 
broad plain meet to form the northernmost fork of the Toktomai-ulan-muren, »the 
gentl} flow ing red river>/. Some thirty to forty miles to the west of our route and 
in the line of the axis of the little plain in which were the two lakelets noticed 
previously, I saw a fine snow peak. We made about fourteen miles and camped 
b) the river bank, w'here fine grass covered all the country round. The Toktomai 
is at this spot about tw^enty feet broad and two feet deep in the middle, with a 
strong current. To-day has been the first since w^e left the Naichi valley, 23 days 
ago, in wdiich we have had neither rain, snow, hail nor wind . . . The prevailing 
winds have become southerly, a quarter from which they never seem to blow in or 
near the Ts aidam. 


June igth. We followed the river to-day fifteen miles, crossing it twice on the 
w^ay, the valley broadening out a little below camp to nearly five miles in width, 
t e bottorn land of fine reddish gravel, boggy in many places, the higher ground 
co\'ered with good grass. The river has a swift current with a pace of about 
tw'enty feet to the mile. The mountains on the west side of the valley are con- 
siderably higher than those on the east, Avhich are not over two hundred feet high. 
Nearly due south of us is the Buha mangna, along whose western flank our 

route lies, while the highroad to Nagch’uk’a runs some little distance from its 
eastern base. 

,1 fl ““P ’’ranch of the Toktomai is 

deflected due east, around a small hill with a rocky crest, and at its eastern ex- 
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tremity it empties into the southern or main branch of the Toktomai, which flows 
down a broad valley running due east and west, and some forty miles in 
length. 

Leaving the north branch at the bend, we continued due south for six miles, 
till we came to the south branch, a good-sized river flowing in a number of channels 
over a soft sandstone gravel bed a half mile in width. We had not a little diffi- 
culty in getting across, as the channels were deep and the sand very soft. There 
is certainly five times as much water in this branch as in the northern. We camped 
near the river, and I saw far to the west, probably forty or fifty miles, a large, 
snow-covered mountain in or near which, I take it, the south branch of the Toktomai 
has its source . . . Nothing but a small plain now separates us from the Buha 
mangna, which rises dark and imposing some ten miles to the south-east of us . . . 
The grazing is excellent on every side of us, and the weather continues fair . . . 

From what I have been able to learn so far there are three roads leadingf 
into Tibet from the north, and all probably parallel to the trail we are following: 
1st. By the highroad via the Angir-takshia ; 2nd. West of the one we are fol- 
lowing, and followed by the Taichinar Mongols of Hajir, leading over country similar 
to that we have traversed, crossing no high passes, but along it water and grazing 
are poor; 3rd. Considerably farther west than No. 2 and leading directly from 
the Lob-nor. This last is followed by the Torgot Mongols and is, I imagine, the 
one taken by Bonvalot. It is said to be very bad. 

I caught a glimpse of the famous Dang la chain this evening; it is the first 
really imposing range I have seen . . . 

June 2 1 St. A few miles south of our camp we crossed some very low hills 
which prolong the foothills of the Buha mangna to the west, and entered the basin 
of the Murus. From this point we got our first view, in a south-east direction, of 
an immense snow-peak, probably Prjevalsky’s Mt. Dorsi, but called by my guide 
Atak Habsere mengku. Crossing a rivulet, which probably empties into the Murus 
about twelve miles east of our route, we ascended another range of low hills and 
the Murus (»The River») was before us. Crossing the col we camped about a mile 
below it; the river about a mile farther south. 

Climbing a steep hill directly east of our camp I had a splendid view of the 
great Dang la range, certainly the most imposing chain of mountains I have seen 
in Asia. While its eastern extension was far beyond our line of vision, its western 
end did not appear to be over forty miles away . . . 

June 22nd. We followed up the course of the Murus for about nine miles 
over sandy soil tolerably well covered with grass. The river bottom where we came 
on to it is about six miles wide. To the south it is bordered by a range of very 
low hills, beyond which is another low range running parallel to the main or Dang la 
chain. In this latter valley is said to flow the southern branch of the Upper Murus, 
or rather the principal feeder of the headwaters of this river. The water reached 
to the horse’s back and the current proved very strong, but the river bottom was 
hard. The water was very muddy and the river much swollen from the melting 
snows and by the daily rains, but there was no evidence that it ever overflows its 
bed to any considerable extent. 
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June 23rd. It rained heavily during the night and this morning it was very 
cloud)-. We followed up the river in a south-west direction for about ten miles, then 
crossing it where it flows due south and north, we continued in a westerly direction 
about two miles and camped near some pools of water at the foot of a line of low 
hills. Where we crossed the Mums to-day it was about two feet deep and prob- 
abl)' seventy-five feet wide. This does not necessarily imply that we are far from 
the sources of this great river, as in this region a stream grows with wonderful 
rapidity. I traced up with my eye the course of the river for about ten miles, and 
could see numerous brooks emptying into it, quite enough to account for its volume 
where we crossed it. The Mums’ ultimate source is certainly in the snows and ice 
on the liken Habsere, which is very nearly south-west by south from our camp of 
this evening. A curious feature of the valleys of the Murus and of the Toktomai 
is the presence there of innumerable little pools or sinks, in which is collected all 
the water that falls in the valley bottoms and over a large area of the contiguous hills. 
These pools have no visible outlets into the rivers. To-day, for example, we certainly 
passed twent)-five such lakelets, some of them on the ^^ery bank of the stream. 

June 24th. We made fourteen miles in a west-south-west by west direction 
up the valley of the Murus which we entered yesterday after crossing that river. There 
was a steady though hardly perceptible rise in the ground. The usual 2 p. m. 
thunderstorm visited us again to-day, and as usual also it came from the west. 
Since leaving the Ts’aidam we have never had a storm from another quarter. 

June 25 th. We are camping to-night at the head of the Murus valley in this 
direction, and at an altitude of 16,850 feet above sea-level. We have also reached 
the west end of the Dang la range. The country all the way here was of gravel, 
and for a few miles before making camp the ground was covered with grass-grown 
hummocks. The hills on either side of us are three hundred or four hundred feet 
high, but the main range to the north, which bends now in a slightly northerly 
direction, and is some five or six miles away, rises over two thousand feet above 
the surrounding country. 

June 26th. We crossed the foothills of the Dang la, taking a west-south-west 
by west direction. In the first place, we passed six or eight miles south of a small 
lake, possibly three miles long, and which we called Dzurken ula nor . . . To our 
west, some twenty miles away, rose a short range of mountains with its central 
portion covered with snow ... We have left the valley of the Murus behind; the 
water from all the surrounding hills south and west of us empties into the Dzurken 
ula nor. We are at last on the central plateau of North Tibet. From its flanks 
flow the Murus, the Salwen and half a dozen other great rivers, and here is also 
the eastern extremity of the great Central Asian Plateau. Away to the southwest 
there is a low ridge running westward and connecting the Dang la with another 
range of hills, but we have, as we hope, turned the great mountains. The snow 
peaks at whose base we are now camped are truly the »Head of the Dang la» 
(Dang la tolh a). They rise apparently 2000 feet above the snow-line and as at 
least for 1000 feet above where we are camped (17,000 feet above sea-level) they 
are without snow, we must conclude that the- line of perpetual snow in this region 
is at very nearly 18,000 feet above the level of the sea. 
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June 27th. We continued to-day in the same west-south-west direction as 
yesterday, along the foothills of the Dang la, crossing a number of torrents, one about 
two feet deep and thirty to forty feet wide, but flowing in a bed at least one-third 
of a mile in width. The soil is everywhere fine gravel and very little grass grows 
anywhere on it. Our view of the Dang la and its snow-fields is absolutely un- 
obstructed. I cannot decide whether there are any glaciers; I am inclined to think 
there are none. The rocks I see are all limestone and granite. The whole country, 
as far as I can see, is covered with hills, between which are pools and lakelets 
receiving all the drainage. 

June 28th. A couple of miles from camp we crossed a low col, and then 
took a south-west course over a perfectly bare plain of gravel, cut here and there 
by torrents, some with beds over half a mile wide, which empty into a stream 
flowing westward and which we called, on account of the great quantity of ice on 
its surface, Keten gol or »Cold River». We are now well to the west of the Dang la, 
which stretches out in a south-east by south direction, as far as we can see. Some 
twenty miles south of us we can distinguish a short range of black hills, and nearer 
to us in the same quarter another short range, running south-east and north-west, 
from which issue several streams emptying a mile below our camp into the Keten 
gol. No mountain-range of any importance beside the Dang la can be seen, but 
innumerable little blocks of hills intersect the country in every direction. The soil 
is very barren; where we have camped there is a little grass, but elsewhere there 
is only sand and gravel. The soft wet gravel, through which we have of late tra- 
velled so much, has been very trying on the feet of our ponies and mules; every 
one of them is lame. 

June 30th. The hills to the west-south-west of our camp, and over the southern 
extremity of which we had to pass, are composed largely of flints. From their 
summit we caught our first glimpse of a large expanse of dark blue water about 
twelve miles to the south-west, and on whose western shore rises a steep and bare 
red sandstone hill. We crossed the Keten gol at its mouth on the shore of the 
lake, and camped on a green hill-slope one hundred feet above the water. The 
lake is about fifteen miles in its greatest length (north-east to south-west) and in 
places seven or eight miles wide. The water of the lake is nearly undrinkable, and 
possibly there are deposits of pure salt near here. The grazing is splendid. 

July 1st. Our route lay parallel to the shore of the lake over a slightly un- 
dulating country. About three miles south of our camp we crossed a good-sized 
though shallow river, which comes from out the hills to the south-east, some ten to 
fifteen miles away. Farther on we crossed the dry beds of several torrents; they 
were nearly a mile in width in many places. We camped about nineteen miles 
south-west of our camp of yesterday, on the bank of another small stream flowing 
into the lake from the hills which surround it on the south. The water of this 
stream like that of all those emptying into this lake, is very brackish, nearly unfit 
for use. I was unable to detect any outlet for the waters of the lake, though it 
seems hardly credible that evaporation can dispose of the enormous quantity which 
must flow into it, and I have seen no signs of its level ever being much higher than at 
present . . . The grazing is now good everywhere and our animals are doing well. 
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July 2ncl. W'e took a south-south-west course parallel to a short range of 
mountains of no great height on our right. The sandy plain over which we tra- 
velled is traversed by a number of small streams flowing, some westward, into a 
lake at some distance to the west, the others emptying into little pools at the foot 
of the hills. From the low red sandstone hill on which we have camped, I can see 
that the hills to the south of Chib chang ts’o (the lake of Keten gol) run west as 
far as the eye can reach. 

Jul>' 3rd. W'e travelled to-day about twenty miles for the greater part of the 
time in a nearly due southerly direction; crossing two ranges of hills projecting from 
those to our east, and running due east and west; the stream between them flowed 
westward. 1 hese hills appeared to be composed mostly of shale of a yellowish 
colour. The ground under our feet was of fine gravel, and very little grass was 
anywhere to be seen. Two miles before making camp we crossed a col, the ascent 
to which was quite long; I made it out to be 16,500 feet above sea-level. From 
where we have stopped, a couple of hundred feet below the summit on the south 


side of the pass, we command an extensive view, but I can see nothing before us 
but mountains and jagged walls of rock projecting from their summits. 

July 4th. During the night it rained hard from ten to eleven o’clock, and 
then for three hours it sleeted. The storm, which was accompanied by thunder and 
lightning, came as usual from the west. After crossing a little stream flowing west- 
ward, we entered to-day a broad valley. At its southern end the stream flowing 
through it bends abruptl}’ westward and enters a narrow gorge. The upper part of 
this valley is marked by a curious ridge of rocks, probably limestone, running east 
and west, and which, from a distance, might be taken for a line- of old gnarled and 
dead trees, so sharp are their outlines. In this valley we came again on the high- 
road followed by those going to the northern salt mines, and we had to make up 
our minds to follow it, for no other ^oute led out of the valley. We had to camp 
near a lakelet on the top of the pass at the south end of the valley . . . 

July 5th. The summit of the pass turned out to be about three miles beyond 
our camp (16,000 feet), but only a few hundred feet higher than it. We rode to-day 
in a south-south-easterly direction over hills and across dales all trending nearly due 
east and west, all the water flowing westward and emptying into a large lake some 
SIX or eight miles to the west of our route. We also saw from one of the cols we 
crossed, and some fifteen miles east of it, a large sheet of water . . . After about 
twenty-two miles over a fairly easy trail we came to the mouth of a little valley, 
whence we could see, some twenty-five miles to the south, a range of dark hills 
running east and west, but nowhere any signs of human habitations. 

July 6th. Our route lay south-south-east over a gently undulating plain, the 
streams which crossed it running south-west by west to empty into the big lake we 
saw ye.sterday. This lake is called the Yirna ts’o, and is a soda lake. At 2 p. m. 
we came to a river flowing westward in a broad flat bed of mud and sand. 

e o t is river is Tsacha tsang-bo ch’u. On some European maps it is 

figured (but too far north) as the Zacha Sangpo or Yargui tsumbu. The latter 
^ ^ intended as a transcription of Jirna tsang-po, »the river 

the Yirna (ts o)*. \\ e had great trouble in getting across. The water flowed 
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rapidly in a number of channels, and it took us two hours to lead the horses across, 
a man walking on either side of each pack-animal holding up the load. Several 
fell in the stream, or sunk in the quicksands and had to be unloaded in the river. 
Just as we made camp, about a mile south of the last channel of the river a violent 
storm of hail and rain swept down and drenched every article of clothing which we 
had so far kept dry. 

July 7th. It had rained again in the night. We rode in a southerly direction 
towards a col we could see in the range of hills before us. We kept on towards 
the hills and camped near some pools of water at the mouth of a valley and about 
a mile away from some small black tents, around which flocks of sheep were 
grazing. 

July 8th. We pushed on up the valley and soon reached the top of the range. 
On its southern side was another broad valley ten or twelve miles in length and 
three from north to south, and beyond was yet another range of hills. To our left 
some si,x miles away, appeared a lake, probably two or three miles from north to 
south and eight miles from east to west; this I was told later in the day was the 
Namru ts’o. In the valley before us were six or eight tents, each with a little 
flock of sheep and some yaks grazing round it. We stopped near one about two 
miles below the summit to ask the road, and found that there were Lh’asa traders 
in it.» . . . 

At this point Rockhill was stopped and prevented from carrying out his pur- 
pose of trying to penetrate further in the direction of Lhasa. I may now add one 
or two extracts dealing with the stretch of country between Namru-tso and the road 
from Si-ning to Lhasa. 

»July 14th, We crossed the river this morning during a violent thunderstorm, 
at the ford used by the Namru; the Tsacha flows here in two branches, and the 
water is about four feet deep. We turned our faces northward and struck out 
over an undulating plain on which was here and there a pool of brackish water, 
and after a short ride camped at the foot of the hills, by the river bank, at a point 
where the river, which comes from the east-north-east, takes a bend southward. 

July 15th. We rode all day upon the right bank of the Tsacha ch’u in an 
east-north-easterly direction, crossing occasionally some little affluent coming down 
from the hills. Though we passed many old camps, we only saw one tent and 
that on the left bank of the river and in the Amdo ts’o-nak district . . . We camped 
for the night on a muddy and marshy plain near a good-sized river which, coming 
from the west, empties into the Tsacha tsangbo ch’u a few miles to the east of us . . . 
The constant heavy rains at this season of the year make travelling in these parts 
slow, wearisome, and difficult, for, to add to the fatigues of the journey, fuel is 
very scarce, as nearly all is soaked by the rain. The soil is everywhere gravel and 
clay, and one sinks into it knee deep. Riding is out of the question, the horses 
have as much as they can do to pull themselves through the mud . . . 

July 1 6th. Crossing the stream near which we had camped, we followed up 
the course of the Tsacha tsangbo through a broad grass-covered valley. It would 
be more correct to say that we followed up the course of the northern branch of 
the Tsacha, for a few miles east-south-east of our camp of last night a stream, 
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(juitc as large as the Tsacha itself, and which comes from the east, empties into 
it . . . h'rom where we have camped we can see to the north a snow-covered range, 
the Dang la, I suppose. The nearer one gets to this great chain the worse the 
weather becomes. These mountains arrest the moisture-laden clouds coming from 
the south-east, hence the deluge of rain and the boggy state of this whole region 
during half the year. The Dang la and its continuation to the east mark the 
farthest point north to which the monsoons reach. 

Jul)- 17th. The last branch of the Tsacha was forded a few miles beyond 
camp, and after cro.ssing a low range of soft, gravelly hills, we entered the basin 
of the Chang t’ang ch’u, which, coming from out the mountains to the north at a 
point far to the east of us, flows south as far as we could make out its course, 
dwo large streams and a number of streamlets empty into it a little to the south 
of our line of march. The soil was everywhere boggy, the horses sunk into the 
soft gravel at every step, and we had to lead them most of the way . . . The 
whole country' through which we have travelled to-day is but a succession of pools 
and streams. 1 never saw such a soaked and reeking region in my life. 

July 1 8th. The storm of last night has turned the already muddy soil into 
a quagmire, and it took us all day to make about eight miles over a range of low 
hills and to ford the Chang t ang river. At every step we took we sunk in the 
mud (a mixture of gravel and clay) up to our knees, and it was pitiable to see the 
poor mules tumbling down every few steps, unable to pull their tired legs out of 
the mire. Strange as it may appear, the muddiest spots in this region are always 
to be found on the hillsides, all of which are of gravel. About eight inches below 
the surface is water, which, for some reason I have not as yet worked out, but 
probably on account of a hard substratum of clay, does not drain off. Along the 
river-bottoms there is comparatively little mud; the ground there is sandy and firm.»* 

After following for a few days longer the southern foot of the Tang-la, 
Kockhill on 21st July approached the road between Lhasa and Si-ning. My object 
in making these extensive extracts is to supplement my own account of eastern Tibet. 

pn. 181—^^’ " Journey through Mongolia and Tibet in i8gj and 1892, 
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COMMENTS ON THESE JOURNEYS. A-K-’S JOURNEY. 

Rockhill has thus described the country that he travelled through in brief, 
but striking, words, and given us a very clear idea of its general geographical 
characteristics. He had an opportunity to explore the transitional country^ between 
the self-contained drainage region of inner Tibet and the peripheral region which 
drains to the ocean; whereas 1 only grazed, as it were, the self-contained drainage 
region of eastern Tibet. The first salt lake that Rockhill touched was the Dzurken- 
ula-nor, and subsequently he noticed the broad, shallow channels in soft ground 
by which the internal drainage waters make their way into the salt lakes. In the 
case of the Koko-schili, Dung-bure, and Tang-la Rockhill believed that he had 
reached the western extremity of each range, or at any rate that they severally 
terminated not very far west of his route. He supposes therefore, that these chains, 
running from west-north-west to east-south-east, are characteristic of the border 
regions of eastern Tibet, and that they are backed on the west by a highland 
country, in which plateau characteristics predominate. In the meantime he may be 
in so far right, that the ranges in question do in general increase in relative height 
towards the east, where the latitudinal valleys have been more deeply excavated, 
and where the disintegration material and sedimentary matter are carried by the 
streams down to lower regions; whereas in the west, on the plateau, the latitudinal 
valleys are being increasingly filled up with the material w^ashed down off the 
flanks of the mountain-ranges between them. The reason of his thinking that he 
had reached the western ends of these ranges was therefore his having crossed 
over them in parts where they happen to be of low elevation. Other journeys 
through Tibet prove that they do continue towards the west and west-north-west 
through practically the whole of Tibet. This is peculiarly true of the Marco Polo 
range, which is only an eastward continuation of the gigantic Arka-tagh. And this 
too is the case with the Koko-schili, a system which for a distance of close upon 
ten degrees of longitude separates the latitudinal ranges in which I and Wellby 
travelled, and it was no doubt the westward continuation of the Dung-bure range 
which Wellby had on the immediate south of his route. And as for the Tang-la, 
I assume that the big range which I crossed over north of our headquarters camp 
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(Camji XLIV) cannot have been anything else except the westward prolongation 
of this range, and that it continues farther towards the west-north-west, where we 
find it again in the immense swellings crossed over by Littledale and Dutreuil de 
Rhins. Later on I shall prove that it is an error to represent the interior of Tibet 
as a flat plateau country; on the contrary, that greatest upswelling on the earth is 
traversed by a countless number of mountain-ranges running parallel to one another, 
and situated between the Kwen-lun and the Himalaya. They form in fact a gi- 
gantic system of folded chains, in respect of their orientation recalling forcibly the 
Iranian folded system, the chains of which are likewise heaped up closest together 
in the west, whereas they spread out eastwards like a broom. 

The regular parallelism of the ranges is quite as evident along the routes 
which Prschevalskij and Rockhill took in eastern Tibet as it is in those parts of 
the interior of Tibet which I and other travellers have journeyed through. The 
mountain-chains which reflect the vast folds into which the earth’s crust has there 
been crumpled dictate the course which the principal rivers assume in the latitudinal 
valleys, as also the shape of the lakes, these being elongated from east to w^est. 
Along Rockhill’s route however the Tschib-tschang-tso forms an exception to the 
rule, for its longer axis runs from north-east to south-west. What both Rockhill 
and Prschevalskij designated by the word »plain» is in most cases nothing but the 
broad, level latitudinal valleys, which however are frequently divided into several 
sections by minor chains running down their middle. 

My itinerary from our headquarters Camp XLIV towards Lhasa appears to 
coincide in part with, or anyhow to be quite close to, some of Rockhill’s stages, 
counting from the 4th July, and the point where he forded the Satschu-tsangpo on 
6th July cannot be very far distant from the spot where I also forded it a month 
later, on the ist August. From his description the river would appear to be 
far smaller in the beginning of July than in the beginning of August; still even 
then it was so large that the crossing occasioned great difficulty. Nevertheless 
these conditions will of course vary from year to year; two observations are not 
sufficient to warrant us in saying, that as a general rule the rainfall in August is 
heavier than in July. 


Rockhill is in error in making the Satschu-tsangpo empty into the proble- 
matical lake of Jirna-tso, instead of into the Selling-tso, which lies at least 100 km. 
farther south-west. This fact was first shown by Dutreuil de Rhins, and I am now 
able to confirm ffie correctne.ss of his observation, as Littledale had already done. The 
following note in Rockhill deserves quotation, although he is dealing with several 
httle-known values, especially when we bear in mind the insufficiency of Bower’s map. 

»From Capt. Bower s map we learn that this important river has its source 
in about lat. 32° 45', long. E. 90°, at an altitude of about 16,000 feet. Where I 
left this river, not over thirty-five miles from its source, its altitude was approxi- 
mate)/ 15,400 feet above sea-level. It certainly does not flow as far south-east as 
Lapt. Bower s map shows, and the snow peak, around the east side of which it is 
there made to flow, is quite a distance south of the river.»* 


* Op. cit., p. 245. 
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In addition to his own itinerary Rockhill mentions three other routes through 
eastern Tibet leading to Lhasa. By the »Sining-fu high road» we are no doubt to 
understand the road which is generally used by pilgrims from Mongolia and by the 
Chinese authorities and the Chinese post travelling to and from Peking. But we 
may also just as certainly speak of a regular »faggot» of roads, which converge upon 
Lhasa from diiferent parts of Tsajdam and Koko-nor, most of them merging into 
a common highway north of the Tang-la. It is in that region that we find the 
itineraries of Prschevalskij’s first and third journeys, Hue and Gabet’s journey of 
1845, and the route of the Chino-Mongolian mission from Urga to Lha.sa in 1873. 
Rockhill’s itinerary lies almost entirely to the west of these. The road which he 
mentions as running from Lop-nor due south to Lhasa is pretty certainly not in use 
at the present time; for by making the little deviation through Tsajdam the caravan 
animals are spared. 

Where the mountains, rivers, and lakes do not possess traditional names, 
Rockhill has hit upon the original and fairly happy idea of giving them native 
names of an illustrative and characteristic meaning, names as simple and as .signi- 
ficant as the traditional names in use amongst the natives. 

From Rockhill’s description it is evident that grazing is far more abundant in 
the parts of Tibet through which he travelled than in those which Bonvalot, de 
Rhins, Littledale, and I explored. It may indeed be laid down as a general rule, 
that the vegetation grows poorer and scantier from east to west, though this does 
not hold good throughout Tibet- It is worst on the most central and highest 
plateaus, but grows more abundantly towards the west; indeed in the high valleys 
and glens that drain to the Jarkent-darja it is in many localities very good. 

What Rockhill says about the climate is very interesting. He speaks of 
copious downpours and, especially in the southern part of his journey, of plentiful 
rains. Evidently the part of Tibet which he visited is more plentifully watered than 
the region to the west of it, as indeed might be expected from its geographical 
position and from the configuration of the country in relation to the monsoons; 
moreover it is suggested by the circumstance that the big Indo-Chinese rivers have 
their sources in that part of the country. Thus the amount of precipitation de- 
creases from east to west and from south to north. Rockhill’s observations how- 
ever afford us confirmation of the existence of a distinctive rainy season, coinciding 
with the summer months. He found too that most of the watercourses and rivulets 
contained running water, although he also passed some that were for the time being 
empty. With regard to the Mur-usu, which he crossed over on the 22nd June, 
Rockhill says, there were no signs of the river having reached a higher level; this 
seems to indicate that he saw the river at the time when it was as a fact at its 
maximum. Neither at the Tschib-tschang-tso or any other lake did he observe 
any old strand-terraces. This is in some respects surprising, for it is otherwise the 
rule to find indications of that nature beside all the Tibetan salt-lakes. Generally 
it may be said that the desiccation of the lakes is increasingly more pronounced 
in proportion as you advance towards the west; but future and more searching 
investigations must determine whether the climatic retrogression from moisture to 
aridity is indeed more pronounced in the west than in the east. From what we 
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know, this would appear to be the case. Rockhill saw at close quarters only a very 
few of the internal drainage lakes, namely Fra-schi-tso-nak, Dzurken-ula-nor, Tschib- 
tschancr-tso, and Namru-tso, and his observations are too few in number to warrant 
the formulation of any general laws. 

In so far as the wind is concerned, during the three summer months, and m 
the country that Rockhill travelled through, it was the same that appears to pre 
vail everywhere at all times in Tibet, namely from the west. Almost every day 
he notes a westerly storm breaking out about 2 or 3 p.m. In respect of this 
phenomenon we do possess sufficient material to justify us in laying down the ge- 
neral rule, that all the year through and throughout the whole of Tibet westerly 
winds prevail. 

Finally, we may notice, that Rockhill made the same observation which I did, 
namely that boggy ground, soft, marshy, swampy, is very common in high Tibet, 
this being one of the characteristic features of the country, particularly during the 
rainy season, and it is this which makes caravan travelling in a high degree so difficult. It 
was especially near the southern foot of the Tang-la that Rockhill experienced the worst 
difficulties from this cause, and this he ascribed, and rightly so, to the circumstance 
that the Tang-la mountains arrest a larger measure of the atmospheric moisture than the sur- 
rounding regions do, and it is this moisture which, sinking into the ground, renders 
it wet and miry like a dirty sponge. His experience agreed with mine, that the 
slopes of the flat hills, built up of loose materials, are generally more boggy than 
the bottoms of the valleys. The reason of this may be that in the latter the fine de- 
tritus is relatively more tightly packed, and has no opportunity to start the slow 
gliding mov^ement which is discernible on the sides of the hills. 


About the same time that the first, second, and third journeys of Prsche- 
valskij awakened the admiration and liveliest interest of the whole civilized world, 
a series of geographical explorations were carried out in a very unostentatious way 
by certain Indian pundits, the results of which were at least equally as important 
as those of the Russian general. In the spring of 1878 General Walker sent the 
pundit A — K — (Krishna), well equipped with all sorts of scientific instruments, into 
Tibet, commissioning him to start from Lhasa and cross »the great plateau of Tibet 
into Mongolia* by the route that he should find most convenient, and then to re- 
turn to India by some other Tibetan route. The pundit approached Lhasa via 
Tschumbi and Phari-dschong, and did not leave it until the following year, that is 
to say on 17th September 1879, when he travelled north in company with a cara- 
van of Mongols and Tibetans. Sixty miles from Lhasa they crossed over the pass 
of Lani-la (15,750 feet), and then found themselves on the »highly elevated plateau 
which occupies the greater portion of Tibet, and is called the Jang- or Chang- 
tang, which literally means the Northern Plain; on entering it, the Pundit found 
that he had passed from a cultivated into a pastoral region, and from fixed habita- 
tions to wandering encampments.* 
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»A week’s march carried the Pundit over ninety miles of the Chang-tang to 
the notable monastery of Shiabden. Up to this place and for about as far again 
onwards, the route lay through numerous encampments of Tibetan nomads, who 
dwell in tents covered with the black hair of the yak. The Pundit estimates the 
number of tents which he passed in this region as about 7000. But for the re- 
maining 240 miles the Chang-tang was entirely uninhabited. The heights of his 
camping-grounds on the Chang-tang ranged from 13,500 to 15,000 feet; the highest 
pass crossed was 16,400 feet, on the Dangla range, which constitutes the water- 
parting between the upper basins of the Yang-tsze-kiang and the Mekong river. 
The route crossed the upper sources of the latter river — here called the Chiamdo 
Chu — as small streams taking their rise in adjacent hills to the west; it also 
crossed three of the principal affluents of the former river, the Maurus, the Ulang- 
miris, and the Ma-chu, each in itself a considerable river, and only fordable where 
split up into several channels; their sources lie in the lacustrine region to the west, 
probably far away; but at a short distance to the east they join together and 
form the river which Tibetans call the Dichu, and Chinese call the Kin-sha-kiang, 
and which eventually becomes Gill’s River of Golden Sand, the Yang-tsze-kiang.» 

»After a march of five weeks at this great elevation, the travellers reached 
a range called the Angirtakshia by the people of the country; it is the northern 
boundary of the Chang-tang, and is believed to be a continuation of the well- 
known Kwen-lun range of western Tibet. Crossing it by a pass of precisely the 
same height as the Lani-la, by which they entered the Chang-tang, they descended 
into the plains of Chaidam (Tsajdam), and in a few days found themselves down 
at a level of 9000 feet in a comparatively warm region.» 

From the embouchure of the Naidschin-gol into Tsajdam A — K. — travelled the 
same way that I subsequently did across the Tengeliguin-gol to the Kurlik-nor, 
and thence north-west via Sartang to Sa-tscheo. After making a prolonged stay in 
that city, he left it again in August 1 88 1 and returned the same way to the Kurlik- 
nor. In the region of Dsun-sasak he came into contact with Prschevalskij’s route 
of 1872: »Thence they proceeded to the Angirtakshia or Kwen-lun range, which 
they crossed at the Namohan Pass, about 180 miles to the east of their previous 
point of crossing. They now found themselves again on the Chang-tang plateau, 
but in a quarter where it is very much narrower than on their first route line, only 
140 miles broad instead of over 400; they crossed another Ma Chu or Red River, 
one of the principal sources of the great Hoang-ho, and a range of hills called 
Lama-thologa.» After eight days of marching they approached Niamcho and after 
another five days Thuden-gomba. Thence it was not far to Thom-budha, the village 
at which Dutreuil de Rhins was afterwards murdered, nor to Kegudo, likewise known 
from the latter traveller’s journey. From that place the Pundit travelled south-east 
to Darchendo or Ta-chien-lu. From there to Batang he journeyed by the sam.e 
route that Captain Gill did in 1877. And then, after making a long detour to the 
south, he returned to Lhasa, thus gaining an opportunity to confirm the identification 
of the Tsangpo with the Brahmaputra, not with the Irawadi. This part of Krishna’s 
wonderful journey lies however outside the limits of our investigation; for it belongs 
to the peripheral region par prefere 7 ice, a region the main features of which alone 
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are partiall)' known at the present time. Krishna’s journey marks an epoch in our 
knowledge of Tibet, and in respect of purely geographical discoveries he surpassed 
the contemporary European explorers — Prschevalskij, Gill, and Szechenyi. His ob- 
servations hav'e also confirmed the correctness of several of Hue s statements, which 
Ivefore that had been somewhat doubted; Prschevalskij in particular, after his first 
journey, criticised Hue sharply. 

From a nativ^e possessed of no greater general culture than that which Krishna 
commanded a detailed account of his journey on the European model was not to 
be expected. His task was simply to work like a machine or a self-registering in- 
strument, and that task he executed in an ideally perfect way. Along that part of 
his route which directly interests us, namely the section between Lhasa and Tsajdam, 
he linked the topography together by astronomical observations, and also determined 
the altitudes above sea-level by means of boiling-point thermometers. He crossed 
the three large rivers which we know from Prschevalskij ’s third journey, and from 
Rockhill’s route, his own itinerary running between these two. He calls the Murus 
(Mur-usu) the Maurus, Thoktho, or Di-Chu, and the Toktomai-ulan-muren becomes 
with him the Ulangmiris or Chu Mar; but he calls the Tschu-mar or Namtschutu- 
ulan-muren, correctly, the Chu Mar or Ma Chu. 

The Pundit’s original map was prepared for publication by Hennessey, and 
on it the parallelism of the mountain ranges with an east and west strike is very 
distinctly .shown. But Hennessey has committed the error of inserting at 91° and 
92° E. long, a meridional range, from which all the southern parallel ranges are 
shown as east-going spurs, while the Tang-la appears to intersect this range at right 
angles. Yet, considering the defective knowledge which then existed with regard 
to the structure of the Tibetan highlands, this conception was very plausible and 
natural. The Pundit had forded a number of rivers flowing towards the east, and 
what could be more probable than that they had their sources on the same common 
meridional range, a gigantic water-divide between these rivers and the unknown 
Tibetan highlands to the west. In what precedes I have already dwelt upon the 
existence of a similar boundary wall, so extraordinarily important from the physical 
geographical point of view, although it possesses in reality very different dimensions 
and a quite other geographical position than those which Hennessey supposed; for 
it actually reveals itself as for the most part a series of flat transverse thresholds 
or sills in the broad latitudinal valleys that lie between the parallel mountain- 
ranges. 

It will be interesting to call to mind what General Walker says about the 
knowledge that was possessed of the lofty Tibetan swelling in the year 1884: 
^Notices of the western portion of this region have appeared in former communi- 
cations to the Geographical Society, notably in the admirable paper on the Physical 
Geography of western Tibet by Captain Henry Strachey; but as yet the fact of 
its enormous extent, as well as great elevation, does not appear to have been fully 
recognised. It is a v^ast expanse of softly undulating plains, diversified with lakes 
and riv^ers and hill ranges and, occasionally, great mountains. In this region the 
hills spring from a levH which is not much less on an average than 15,000 feet or 
little below the highest mountain in Europe. Though highly elevated, it is not 
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what would be called a mountainous region, for the hill ranges are usually far apart, 
and not 1,500 feet above the surrounding plains, and are well below the limits of 
perpetual snow in Tibet; occasionally, however, mountains are met with rising 
5,000 to 10,000 feet above the plains, or 20,000 to 25,000 above the sea-level, 
and these are covered with snow all the year round. In many parts the passing 
traveller sees nothing but plains around him up to the sky-line. The plains are 
coated with a short succulent grass, forming from May to August the softest of 
green carpets, and furnishing an abundance of pasture for the flocks and herds of 
the Tibetan nomads, and also for myriads of wild animals which roam over the 
entire region, but mostly congregate in the uninhabited northern portion.* 

Walker emphasises the fact, that the highlands of Pamir are closely connected 
with the highlands of Tibet, and he concludes his observations in the following 
words: »Thus the entire region of elevation stretches over some 30° of longitude, 
say 1,700 miles; its average breadth is about 300 miles, its average height prob- 
ably exceeds 14,000 feet, and its area is about half-a-million square miles; it gives 
birth to the upper sources of most of the great rivers of Asia — the Oxus, the Indus, 
the Sudej, the Ganges, the Brahmaputra, the Sal win, the Mekong, the Yang-tsze- 
kiang, and the Hoang-ho; and it constitutes the greatest protuberance that is known 
to exist on any part of the earth’s surface.** 

In the course of the discussion which followed the reading of the paper by 
General Walker, from which I have just quoted, before the Royal Geographical 
Society, men so well versed in the geography of Asia as Sir Henry Rawlinson 
and Colonel Yule were lavish in their praises as to the value and significance of 
A — K — ’s journey. Petermann s Mitteihingen likewise speaks highly of it, saying 
that, although A — K — ’s determinations of altitude vary in several localities a good 
deal from those of Prschevalskij, Gill, and others, yet everywhere they confirm the 
impression which these explorers convey as to the regions traversed, and this applies 
especially to the plateau-land of northern Tibet, with the relatively insignificant 
parallel ranges of the Kwen-lun system.** On the other hand Prschevalskij criticises 
the Pundit’s map rather severely, saying, »It is impossible to pass over in silence 
certain peculiarities of this map. It is published by the »Trigonometrical Branch, 
Survey of India,* and embodies the results of the Pundit’s famous journey in 1879 
— 82, together with numerous adjacent regions, and includes also the itineraries 
of other travellers. A considerable part of A — K — ’s journey, namely from the spring 
of Niertschungu (on the other side of Tan-la), over the Tengelik in Tsajdam to 
the oasis of Sa-tscheo and from the lake of Toso-nor to the environs of the resi- 
dence of Dsun-sasak, coincides principally with my own journey. The second im- 
proved edition of the map came out about a year after the publication of my Third 
Journey, and to it two maps were added, one showing the mountainous country 
of northern Tibet. If you compare that map with the map of the Pundit’s itinerary, 
you will see that they are very different; whereas on the improved edition of his 

* Four Years’ Journeyings through Great Tibet, by one of the Trans-Himalayan Explorers of 
the Survey of India. By General J. T. Walker, in Proceedings of the Royal Geogr. Soc., vol. VII 
(1885), pp. 65 ff. 

** Peterm. Mitteil., XXXI (1885), p. 6. 

He din, Journey in Central Asia. IV. 


60 



474 


explorers’ journeys in high TIBET. 


map his geographical coordinates exhibit an extraordinary agreement with those on 
my map. This is all the stranger because A— K — did not determine the geo- 
graphical latitudes, and these could only be calculated from his previous map. One 
could almost believe, that the itinerary in question represents an eastward trans- 
position, to the extent of 2 to 3 minutes, of the localities the position of which I 
determined. But under the map we read the following note: »Colonel Prschevalskij’s 
itinerary is taken from the map which was published in Petermanri s Mitteilungen 
in July 1883!)) Now, seeing that the map in Petermann takes in the whole of my 
third journey, it ought to be added that the British cartographers ignore it and have 
not incorporated it on their map.» 

Then, after some further remarks about the unreliability of the Pundit’s topo- 
graphical determinations, he goes on to say, »From the residence of Barun-sasak in 
the south-east of Psajdam I travelled in 1884 by the sources of the Yellow River 
to Dij-tschu (Jang-tse). The Pundit traversed the same route nearly three years be- 
fore I did and his mapping of it is very inaccurate, as will be seen from a simple 
compari.son of the details on the English map with the map of my fourth journey. 
The following important errors at once arrest attention: (i) the existence of only 
one lake at the sources of the Hwang-ho instead of two, as we find on the Chinese 
maps; (2) the geographical position of the lake is incorrectly given; (3) Odon-tala 
is erroneously represented; (4) the river Dschagijr-gol, which empties into the 
western lake, is shown under the name of Dykbulak, and in its upper course as 
the Jalun-tschan, an important tributary of the upper Jang-tse. In a word the Indian 
map of the Pundit is but a travesty of the reality.»* 

The slips here enumerated as occurring on the Pundit’s map are not sufficient 
to warrant Prschevalskij’s general condemnation of its value. That the former only 
entered one lake at the sources of the Hwang-ho was of course simply due to the 
fact that he only saw one of the two; and as for giving a wrong name to a river, 
that is an error into which, as Rockhill has proved, Prschevalskij himself fell several 
times. Besides, in the matter of the reliability of the Pundit’s map we have only 
to put Rockhill’s and Walker’s opinions against P.rschevalskij’s. Taking the purely 
geographical results, the Pundit’s journey yielded at any rate a more valuable out- 
put than Prschevalskij’s fourth journey, even though his details do have to be 
corrected in respect of several points. 

* At Kjachtij na Tstoki Scholtoj Reki, p. 143 ff. 



CHAPTER XXX. 


VARIOUS TRAVELLERS IN NORTHERN TIBET. - PRSCHE- 
VALSKIJ’S FOURTH JOURNEY. 

This brings us to the journeys in northern Tibet, about which a few words 
may be said. Prschevalskij began his fourth journey in October 1883 and finished 
it in October 1885. The distance covered amounted to 7815 km. From Kjachta 
(Kiakhta) he crossed the Desert of Gobi, and strange to say by a route which he 
had traversed twice, and even in some places three times before, then through the 
highlands of Kan-su, north of Koko-nbr, and so reached the two lakes, the Dscharing- 
nor and the Oring-nor, in which the Hwang-ho takes its rise. After a side-trip to 
the upper Jang-tse-kiang, he proceeded farther through Tsajdam and over the Astin- 
tagh to Kara-koschun. From there he continued towards the west, along the north- 
ern foot of the Kwen-lun as far as Chotan, then followed the course of the Chotan- 
darja, and finally reached home across the Tien-schan. 

At the time when Prschevalskij performed this his fourth journey the northern 
border districts of Tibet were not particularly well known, but his journey gave as 
it were the impulse to several other enterprises in the same direction, though but 
few of them will bear comparison with his from the geographical point of view. 
Attempts to penetrate to Lhasa became en vogue., an enterprise in which not only 
did Prschevalskij fail, but all his European successors were not more successful than 
he was, until at last the holy city was entered by the English political mission 
of 1904. 

In the year 1889 the Austrian Dr. Joseph Troll intended to penetrate into 
Tibet from Kaschgar, but after making certain investigations in East Turkestan, he con- 
tented himself with journeying to Kaschmir and India over the Kara-korum pass. 
The French traveller in Siberia, Joseph Martin, desired to make the same attempt, 
starting from Peking and travelling by way of the Koko-nor, but was prevented by 
illness; instead of that he made his way by the Central Asian lowlands to Kasch- 
gar, and died in Margelan. But real importance attaches to Grombtschevskij’s jour- 
ney, lasting over i V2 years, in Pamir, Kara-korum, and Western Tibet, in the course 
of which he mapped 7600 km. In May 1890 he attempted, but without success, to 
penetrate into western Tibet from Polu. Returning to Polu and Chotan in the 



476 


explorers’ journeys in high TIBET. 


middle of June, he then spent a couple of months in the exploration of the Tisnab 
valley and the middle Jarkent-darja, as well as the water-divide between the two 
rivers. So far as I am aware, he has never published any detailed and connected 
account of his journey, but his maps have been published by the Geographical So- 
ciety of St. Petersburg. Of Pjevtsoffs Journey in 1889 — 91 those parts which possess 
direct interest for us have been already touched upon in the preceding pages (vol. 
III). His companions Bogdanovitsch, Roborovskij, and Koslofif have done excellent 
work in mapping the extreme north of Tibet. The later expeditions of the two 
last-named belong to a part of the extreme east of Tibet which does not at present 
directly concern us. And now a few words with regard to earlier journeys in the 
border regions of Tibet. These are far more numerous in the western parts than 
in the eastern; it has been less difficult to carry on exploration there because of 
the relative nearness of India as a basis of operations. In the year 1857 Adolph 
Schlagintweit travelled from Kara-korum to Kilian, Karghalik, and Kaschgar and 
was the first Kuropean to reach this city' from India, but he was murdered there by 
Vali Khan. In the summer of 1863 Montgomerie despatched Mahomed-i-Hamid 
northwards from Leh, his object being to take astronomical observations and make 
topographical measurements. His route was over the Kara-korum pass and via 
Kara-kasch and Kilian to Jarkent, where he remained until the spring of 1864; but 
he died on the return journey to Leh.* 

On the 27th May 1866 W. H. Johnson began an important journey from 
Kaschmir, where he was employed in trigonometrical surveying. He was the first 
European who reached Chotan over the Kwen-lun, and had a friendly reception from 
the khan of the place; he was also the first European who in modern times visited 
Kerija. After a stay of sixteen days he left Iltschi (Chotan) on the 4th October and started 
back by way of Sandschu, Schahidulla, Kara-kasch, and the Kara-korum pass to 
Leh.** After reading Prschevalskij’s account of the impossibility of penetrating through 
the Polu defile, it is somewhat surprising to find the following expression of opinion 
on the part of Johnson: »The route vid Rudok and Polu, although circuitous, has 
many advantages over others, thy chief of which are that wood, grass, and water 
are obtainable at every stage; that the road passes over no rugged and high snowy 
ranges like the Sarsil and Kara-korum passes; and that it is safe from robbers.» 
And ^ a little before that he says, »The only hindrance to this route ... is the op- 
position of the Tartar shepherds of Rudok, who, I am of opinion, could be induced 
to allow traders to pass through their country by the offer of a small pecuniary 
payment guaranteed by the British Government.)) 

When at Polu Prschevalskij was given the following information about this 
route as he records in his account of his fourth journey: »At Polu we learnt that 
a ittle way farther up in the ravine of Kurab there is a route over into Tibet, but 
the track that leads that way is exceedingly rough, and moreover had not very lon^ 
befor^ been deliberately made worse by the Chinese. Formerly that was the route 
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by which the gold-prospectors made their way into Tibet. Occasionally it has been 
used by Tibetans travelling with medicines to sell. In the year 1871 it was traversed 
by a pundit, who journeyed from Ladak to Kerija and back. In 1877 the road 
was improved a little by order of the ruler of Chotan, Nias Bek, who contemplated 
using it as a means of retreat to India in case of the collapse of Jakub Bek’s 
power. After that it was again neglected and became as unserviceable as before. 
In order to convince myself whether the road really was as bad as it was represented 
to be, I set off with two Cossacks up the river. At first the road is practicable 
for pack-animals, but very soon it contracts into a short, wild defile, with the swift 
Kurab boiling along its bottom between the high cliffs. When the river is in flood 
it is impossible to ford it. Sterility reigns everywhere; grazing exists in only a few 
localities. It was with the utmost difficulty that we succeeded in penetrating some 
12 verst up this defile. In some places it would be absolutely impossible to advance 
with pack-animals. Having pitched our tents at a distance of 21 versts from Polu, 
I proceeded with a guide two versts farther up the defile to a spot where there was 
said to be a bridge which had been purposely destroyed by the Chinese. I found 
that they had blocked up the passage with stones and brushwood; this would cer- 
tainly not have stopped us had not the defile itself grown worse. Even with a mini- 
mum of baggage it would be impossible to advance, especially when the summer 
flood fills the gorge. And even though we had succeeded in forcing a passage at 
the cost of part of our baggage and some of our horses, and so succeeded in 
reaching the Tibetan plateau, the horses after such terribly trying exertions would 
have been quite incapable of continuing the journey. These various considerations 
compelled me to abstain from persevering in my attempt to penetrate into Tibet 
by that route.* 

And yet that very road was used by Kishen Singh, who took part in Forsyth’s 
expedition from Kerija to India He does however speak of a difficult bit of road 
south of Polu. In the year 1885 Carey also travelled through the Polu pass. Colonel 
Trotter, a member of Forsyth’s expedition, proposed to have this route made practic- 
able for traffic between India and East Turkestan, and the plan would have been 
all the more favourable in that it did not touch the territory of the Maharajah of 
Kaschmir. The plan was however knocked on the head by Carey, who reported 
that the pass south of Polu was so inaccessible that it was impossible to traverse it 
with animals laden with merchandise. That the road through the Polu defile really 
is very difficult is quite clear from the descriptions of it given by Dutreuil de Rhins 
and Deasy, to whose journeys we shall return in more detail presently. 

But there are certain other pioneers in the extreme west of Tibet who deserv^e 
not to be forgotten. In September 1867 Robert Shaw began his journey from Leh 
over the Kara-korum pass to Schahidulla, Sandschu, Karghalik, Jarkent, and Kasch- 
gar. He returned by the same route, and was the first European who reached 
Kaschgar after Schlagintweit. He was also the first traveller since Marco Polo who 
brought home an account of Tschertschen and the way to it; for though it was in- 
deed only based upon hearsay, nevertheless even that was of value.* 


* 


Cf. R. Shaw, Visifs to High Tartary, Yarkand, and Kashgar. 
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In May 1868 Hayward started from Leh and at Schahidulla met Shaw. The 
former explored the sources of the Jarkent-darja and investigated the upper course 
of the river. Then via Karghalik, Jarkent, and Jangi-hissar he made his way to 
Kaschgar, the position of which he determined astronomically. Through his j’our- 
ney it became possible to conj'oin the Russians’ explorations in the north with those 
of the Englishmen in the south. He concluded his journey in 1869, and was mur- 
dered in the year following. 

In 1870 Forsyth undertook a politico-commercial journey from Leh to Jar- 
kent in the company of Shaw. Forsyth’s second expedition to East Turkestan falls 
in the years 1873 — 74, when he led the big commercial mission to Jakub Bek. 
Their route lay through Leh, Schahidulla, Sandschu, Karghalik, and Jarkent, and 
so to Kaschgar. During the course of the expedition the members of it made ex- 
cursions in various directions. The first of these was to Artisch and Ordan Pad- 
schah. In December 1873, Gordon, Stoliczka, and Trotter travelled across the Tien- 
schan to the Tschatir-kul, and at the same time Captain Biddulph journeyed to 
Maral-baschi. In February 1874 Forsyth made an excursion with Bellew, Chapman, 
Trotter, and Stoliczka in the Artisch district, and from there the two last-named 
made their way to Utsch-turfan. In March 1874 Gordon, Biddulph, Trotter, and 
Stoliczka proceeded over Pamir to Wachan; and finally the Pundit Kishen Singh re- 
turned, as I have already stated above, through the Polu defile to India. The jour- 
ne)-s to East Turkestan of that enterprising and able commercial pioneer, Andrew 
Dalgleish, were possessed rather of trade interest. In the year 1882 he led a cara- 
van to Jarkent and spent ten months in East Turkestan. Two years later he under- 
took a fresh trading expedition to Jarkent, and in 1885—86 he took part in Carey’s 
circuit of Central Asia, compiling at the same time a map of the journey. And it 
was whilst on his way to Jarkent again that he was murdered in the year 1888 at 
the Kara-korum pass, as related above (pp. 417 — 418). 

Younghusband’s great journey across Asia belongs to the year 1886, and in 
the course of it he too crossed the highlands between Pamir and Western Tibet, 
where his route lay west of those of which I have just been speaking. 

Since the period which I have thus briefly dwelt upon Western Tibet, Pamir, 
and the mountainous country between the two has been relatively well explored. Just 
as the establishment of a Russian consulate in Kaschgar gave rise to a fairly accu- 
rate investigation of the inhabited parts of East Turkestan, so the settlement of an 
Anglo-Indian political agent in the same town led to several journeys of a more or 
less scientific character being undertaken between India and East Turkestan; and 
then also the inclusion of Kandschut and Gilgit within the English protected area 
likewise gave occasion to an accurate mapping of the adjacent regions. This part 
of the highlands is therefore now fairly well known. On an itinerary map of Tibet 
the various travellers’ routes would all run together in a compact faggot near the extreme 
west of the countrj', but would become increasingly less numerous, that is they would 
run at greater and greater distances from one another, the farther you proceed east, 
where there still exist extensive patches of white on the map of Tibet. In the extreme 
east the routes would again fall closer together. From such a map we should be able 
to educe certain conclusions with regard to the country’s practicability or relative 
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difficulty of access. Where the routes run close together the difficulties are less; 
where they are fewest and farthest between, there the greatest difficulties are found 
to exist. 

In the foregoing paragraphs I only desired with the utmost brevity to call to 
mind the most important journeys in that part of western Tibet in which I also 
travelled; but I have passed over all those which fall outside that area, as for exam- 
ple the explorations that were made by the English members of the Anglo-Russian 
Boundary Commission on the Pamirs in 1895, Stein’s journey, and several others. Jour- 
neys made in the extreme east of northern Tibet, and still more journeys in the 
eastern Kwen-lun, do not for the present concern us in any way, notwithstanding 
that those regions have been the scene of several distinguished and famous exploring 
expeditions. I need only mention names like Michaelis, Szechenyi and Loczy, Bell, Gill, 
Bonin, Roborovskij, Futterer and Holderef, Kosloff, Filchner, and Tafel, the last of 
whom may be expected to bring home with him information of very great importance. 
The Nan-schan system has been the scene of Obrutschefif s journeys, which count 
amongst the most admirable that have ever been carried out in Asia and far excel 
those of any other Russian explorer. 

I have already referred in brief extracts to the course of Prschevalskij’s fourth 
and last journey, and will now proceed to quote a few short excerpts from the 
Russian account of his travels, the only version published. Of the source-region of 
the Hoang-ho he gives the following characteristics: »Odon-tala has a length of 
75 km. and a breadth of over 20, and stretches from north-west to south-east. The 
whole of that region, which was formerly the bottom of a vast lake, is at the pre- 
sent time a series of marshes, springs, and small lakes. According to our baro- 
metrical observations its altitude above sea-level amounts to 4270 m. The depression 
is surrounded by mountains: for instance, on the north is the Akta and on the south 
the water-divide between the Yellow and Blue Rivers. Besides, Odon-tala is tra- 
versed by various small streams, two of them larger than the others; these are the 
head-streams of the Hoang-ho. One of them is probably identical with the Altijn- 
gol of the Chinese accounts. Our bivouac, which was situated three versts east of 
the confluence of these rivers, was, according to my calculations, situated in lat. 
34° 55' 3" N. and 96° 52' E. from Greenwich. Above the great lakes the valley 
of the Hoang-ho is 5 — 10 versts broad and forms a steppe-like plain, thickly dotted 
over, south of the river, with marshes and small lakes. The grazing was good, 
but there were no traces of inhabitants. In the source-streams we found a great 
quantity of fish, belonging principally to the genus Schizopygopsis ; they probably 

make their way there from the great lakes The country south of Odon- 

tala again reaches an altitude of close upon 4600 m. In respect of its flora and 
fauna this region resembles other parts of north-eastern Tibet. The marshy character 
of the country does not cease until you reach the water-divide between the Yellow 
River and the Ditschu (the upper course of the Jang-tse-kiang). That divide, 
which forms the eastern continuation of the Bajan-kara-ula, has an altitude of 4480 m. 

The water-divide between the Yellow and the Blue River, where our route 
crossed it, was almost imperceptible, but nevertheless it impresses a charac- 
teristic stamp upon the neighbouring country. To the north of it is a plateau of 
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the usual Tibetan character; south of it rises an alpine region, with lofty cliffs, steep 
and difficult to climb. At first these do not reach up to the snow-line, which runs 
there at an altitude of 5200 m. But with every ten or a dozen versts that you 
advance towards the south this alpine country assumes an increasingly wilder appear- 
ance, and ere long j'ou catch a glimpse of the snow-capped mountain-peaks of 
Gatij-dschu. At the same time the chains acquire a meridional direction, and both 
vegetable and animal life increases. The rocks consist almost exclusively of schist. 
Out of every ravine issues a small swift torrent, which joins the Di-tschu, and in 

summer these carry a good deal of water. Higher up the river’s course the relief 

is gentler, and the country merges gradually into the Tibetan plateau. The climate 
in this region is extraordinarily harsh, as it is throughout the whole of Tibet. Accord- 
ing to the statements of the natives snow falls in winter to a considerable depth 
and the cold is intense. Even in spring it is cold and stormy; in the summer it 

rains or snows every day, and even the autumn is disagreeable.* 

As I shall in a later chapter attempt to summarize our existing knowledge 
about the orographical structure of the middle Kwen-lun, it will not be without 
interest to recall the opinion with regard to it which Prschevalskij held twenty years 
ago. I will therefore append here what he says about it; it will also serve as a 

specimen of the way in which he describes a complicated mountain-system. »The 

famous Kwen-lun, the ’backbone of Asia’ as Richthofen calls it, was, before my last 
journey, perfectly unknown over a distance af 12°, counting from Naidschin-gol to 
the neighbourhood of the oasis of Kerija in East Turkestan. We now succeeded 
however in penetrating along this unknown part of the oldest mountain-range in 
Asia, and gleaning some light as to the topographical arrangement of the principal 
massive of the system. The main chain makes a curve, the two extremities of 
which lie on almost the same latitude, namely 36° N., whereas the tangent of the 

curve lies on 38° N. The western boundary of the Kwen-lun may be put at 87° E. 

from Greenwich, where the Altin-tagh breaks away from the main chain. On the 
other hand the middle Kwen-lun stretches eastwards, according to Baron Richthofen’s 
investigations, as far as 104 > after which it widens out to a broad system of 
parallel ranges. The most imposing of these, that is the Kwen-lun proper, serves, 
like the whole of the western part, as an immense border-wall to the highlands of 
Tibet, and in the east stretches to the desert and the salt marsh of Tsajdam. 
Farther east it is cleft by the upper course of the Yellow River, and finally dies 
awaj in the interior of eastern China. That this range really does constitute the 
Kwen-lun proper is evident from the fact, that it is the only one which is uninter- 
ruptedly connected with the main chains both east and west, the entire system thus 
stretching over more than 40° of longitude, whereas all the other parallel ranges 
terminate near the meridian of Lan-tscheo. My own explorations later on in this 
journey resulted in my discovering an immense snowy range which breaks away 
from the western Kwen-lun near the transverse glen of the Kerija river, so that 
this cannot be regarded as the main range of the system; although it is reputed 
to extend for a whole month s travel in a south-easterly direction, and is perhaps 
connected with the Tan-la or with mountains north of the Tengri-nor, and thus 
ends before the true main range does, in that it leans upon the meridional chains 
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which accompany the Indo-Chinese rivers and the upper course of the Jang-tse-kiang. 
The main range of the central Kwen-lun is everywhere double, indeed in places 
three-fold. Like most of the border mountains in Central Asia, this range also is 
remarkable for its rugged and mountainous character, a feature especially pronounced 
on its northern side, whereas the southern flank next Tibet is very much shorter 
and possesses much softer outlines. In the eastern half of the middle Kwen-lun, 
which I explored during my third journey, we find overlooking Tsajdam the out- 
side ranges of Burchan-Budha, Go-schili, Tolaj, Toraj, Tsosone, and Dsukha, all 
of which have an east-west strike. Parallel with this outer barrier run the ranges 
of Schuga with its continuation to the snowy mountains of Amne-matschin, Gurbu- 
gundsuga, and Gurbu-naidschi. The third parallel range is composed of the Marco 
Polo chain, which begins at the Schuga river; this I explored as far as the snowy 
group of Charsa. Thence the great Tibetan border range extends west-north-west, 
still retaining its double or three-fold character. Thus we find next to Tsajdam the 
glaciated massive of Dschin-ri, from which the Garinga-ula stretches towards the 
east-south-east, and the Columbus chain towards the west-north-west. Fifty versts 
south of Dschin-ri lies the great range which the Imperial Geographical Society has 
called Prschevalskij Chain. North of the Columbus and Garinga Chains comes the 
Tsajdam Chain, separated from them by a narrow valley, through which flows the 
Chatin-san. Corridor-like long-axial or latitudinal valleys of this kind are characteristic 
of this part of the Kwen-lun. The westward continuation of the Columbus Mount- 
ains is formed of the Moscow Chain, which again is connected with the eastern part 
of the Tokus-daban. North of these the Altin-tagh breaks away to the east-north- 
east, as do also the two ranges of the Tschamen-tagh and the »Nameless» Range. 
The Tokus-daban itself runs towards the south-west, and joins the immense main 
range of the western Kwen-lun, which, covered with perpetual snow, forms the south- 
ern boundary of the Tarim basin. I have called its eastern portion the Russian 
Range. It is in this part of the system that the western end of the Prschevalskij 
Range is to be sought for. In the western part of the middle Kwen-lun the pre- 
vailing rocks are quartz phyllite, granite, and quartzite. The following are especially 
distinguishing features — the considerable altitude, the great number of peaks crowned 
with perpetual snow, the absence of cliffs, particularly in the snowy groups, the small 
number and insignificant size of the rivers, and the amazing sterility. Both the fauna 
and flora are poor, but gold occurs plentifully, a circumstance which in the future 
will be sure to have the strongest attraction for the covetous European.* 

Finally, I will venture to reproduce one or two short e.xtracts from Prsche- 
valskij 's description of the Tschimen valley, which he discovered during his fourth 
journey. Just as I had my headquarters at Temirlik, so he had his at Tschong-jar, 
and from there he made an excursion of close upon two months’ duration into the 
far north of Tibet, covering in the course of it 784 versts. Here too his nomen- 
clature is in a high degree confusing: sometimes he seems to use Mongol names, 
sometimes he employs invented Russian names, which give no hint whatever as to 
the nature of the object that they describe, and it is but rarely that we find the 
true, traditional, and illuminating name. »We started on the 19th November (O. S., 
1884) and decided in the beginning to make westwards through the big, boundless 
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valle>- which, because of its incessant winds and storms, I called subsequently the 
Valle)- of the Winds. Our first stage was one of 35 versts without water across a 
perfectly barren plain covered with sand, loess, and fine gravel, the rise being 400 
m. We started in the afternoon, rested during the night, and continued again early 
the following morning as far as the locality in which the Sajsan-sajtu,* in conse- 
quence of the greater steepness of the surface, disappears underground, though it 
emerges again in the form of springs at Tschong-jar and the salt marsh of Ghas. 
These springs give rise to rivulets, which, after they unite, run out into the south- 
west corner of the lake of Ghas. The river Sajsan-sajtu comes down from the gla- 
ciers on the southern face of Mount Kreml, separates the Moscow Chain from the 
Columbus and T.sajdam Chains, and then wheels east into the Valley of the Winds, 
shortly after which it disappears into the ground. After flowing 20 versts under- 
ground it again comes to light in the form of a multitude of springs, which eventu- 
ally unite and give rise to a fair-sized river; though farther down this once more 
disappears underground. We measured the breadth of the stream on the ice, and 
found it between 40 and 50 m. ; the ice was 2V2 feet deep, the water under it only 
I \ 2 feet deep. The valley through which the river flowed had a breadth of one or 
two \'ersts. Its surface consisted of loess and sand, brought thither by the winds. 
The grazing was in general good. On each side of the valley reaching to the foot 
of the mountains on the north as well as to the foot of those on the south is a 
barren stretch with a tolerably steep slope. We now changed from a westward to 
a south-westward course, and then turned south where the Sajsan-sajtu breaks through 
the Tibetan border mountains.** Into it we then plunged, our intention being, first 
to visit the Tibetan plateau and then to return to the Valley of the Winds, which 
we now left on our right hand extending a long way towards the west. Here the 
main range of the middle Kwen-lun is a good deal lower and its outlines less wild 
and inaccessible. The glen of the Sajsan-sajtu, which was very easy even for camels, 
serves as the boundary between the Tsajdam (= Tschimen-tagh and Piaslik-tagh) 
and Moscow (= Atschik-kol) Chains. These border-ranges are almost entirely barren, 
and in great part covered with loess deposits. The eastern half of the Valley of 
the Winds, in which we were now travelling, is bounded on the north by the Tschamen- 
tagh (= Ilve-tschimen and Akato-tagh), about which I had heard speak whilst still 
in the neighbourhood of Lop-nor. This range has an east-west strike, is 100 versts 
long, and is connected at the one end with the Altin-tagh and at the other with 
the Nameless Range that lies north of Ghas. It attains a considerable altitude, 
rising in three places above the limits of perpetual snow. We were told that on its 
northern face a river originates, which, after breaking through the Altin-tagh, empties 
into the Lop-nor. This is probably the Tscharklik-darja. This mountain-range, like 
the adjacent valley, is absolutely barren. There is an entire absence of springs and 
brooks. The mountain slopes are very steep and in the upper regions are strewn 
with drift-sand. The transverse glens too are steep, confined, and unfertile. South 
of the Valley of the Winds and of north-western Tsajdam is the stretch of mount- 




Hy this he means the Jusup-alik river, which is formed by 
veral ojher streams, and flows past Ghaslik and Bagh-tokaj. 

** He means the lower part of the transverse glen of the Toghri-saj. 
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ains which I have called the Tsajdam Chain. It too is sterile and ill-supplied with 
water, but it contains a great abundance of loess deposits. South of this again 
rises the stupendous mountain-range which I have called after the discoverer of the 
New World. The eastern half of the Columbus Kalta-alaghan) range is covered 
with perpetual snow. To a third range, which forms the westward continuation of 
the two last-named, and borders on the south the Valley of the Winds, was given 
the name of the Moscow Chain (-= Atschik-kol). This is connected on the west with 
the Tokus-daban. It is almost entirely covered with glaciers and these are biggest 
in the middle where the Kreml peak is situated. After two short stages southwards 
from Sajsan-sajtu we reached the plateau of Tibet. Before us stretched the vast, limit- 
less plain in every direction, vanishing at length on the eastern horizon. In the south 
and south-east rose a chaos of less important mountains; but beyond them gleamed the 
snowy peaks of the range which subsequently received my name. In the middle of the 
plain lay, finally, a large, elongated lake, which to our astonishment was not yet frozen 
over; I called it the »Non-freezing lake. It lies at an absolute altitude of 3570 m.* The 
water was of a beautiful dark blue colour, but so salt that probably it never freezes; at 
all events in the beginning of December, with the thermometer registering 34.4° of frost, 
we found only a narrow fringe of ice along the shores. Underneath this ice-fringe 
the water had a temperature of — 11° (at 2 p.m. on the 8th Dec.). The night was still 
and the cold intense, and a thick mist spread across the entire lake, looking under the 
beams of the rising sun like a beautiful transparent white veil. Towards the west the 
lake is very shallow, and there it receives no affluent; but its eastern half is probably 
entered by rivers which flow off the Columbus Chain and of that which bears my 
name. At first I called the last-named the Mysterious (Sagadotschnij), because 
we only saw it at a distance, and its highest summit I christened, because of its 
shape, the Schapka Monomacha. As, from what we could apparently see, this im- 
mense range stretches towards the west, it is not improbable that it is connected with 
the Russian range or the Tokus-daban, and thus forms the principal crest of the middle 
part of the Kwen-lun. The icy west wind blew straight in our faces. Sometimes a little 
snow fell and storms were not infrequent. On the 15th December we encountered an 
especially memorable tempest. It began in the morning and continued until the after- 
noon. The excessively violent gusts of wind whirled clouds of sand and dust into the 
air, and notwithstanding that it was the middle of the day we were enveloped in a thick 
yellowish grey mist; at a distance of 30 or 40 paces we could see nothing. »** 

In this passage we have the results of the first reconnaissance of the extreme 
north of Tibet, the region between the Arka-tagh and the Astin-tagh, of which I have 
given a more detailed description in the third volume of this work. In this j'ourney, as 
in the three which preceded it, Prschevalskij succeeded in penetrating an unusually long 
way into Tibet. In fact his journeys are astonishing, especially when we remember that 
he was the first explorer of the heart of Asia. In this respect his first journey of 
1870 — 73 was also without doubt his most remarkable; neither in length nor in 
the results obtained was it exceeded by any of the other three which followed it. 

* According to my observations 3867 m. 

** Prschevalskij, At Kiachtij na istoki Scholtoj Reki, isledovanije Severnoj Okranij Tiheta 
i put tscheres Lob-nor po Bassejnu Tarima (St. Petersburg 1 888). 
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JOURNEY OF WELLBY AND MALCOLM. 


In this rev'iew of exploring journeys in the north of Tibet, I have ignored, as 
will be seen, the chronological order, preferring to follow a regional division of the 
area. Prschevalskij’s fourth journey has carried us to northern Tibet. South of the 
region in which he thus worked, and south of the routes traversed by the members 
of the Pjevtsoff expedition — of which I have given an account in the third volume 
— runs mt' own route of 1896. South of this again we find Wellby and Malcolm’s 
route of 1896 in the big latitudinal valley between the continuation ranges of the 
Koko-schili and the Dung-bure; and I will now pass on to the consideration of the 
principal geographical results of that journey. In many respects it was a remarkable 
journey, not the least notable feature about it being its great extent through a perfectly 
unknown region; and it was attended by the greatest difficulties, and resulted in the 
partial destruction of the caravan. The starting-point was Leh, and the route chosen 
was via Panggong-tso to Niagzu, which place was left on the i8th May 1896. A 
couple of da}’S later the travellers passed the salt lake of Treb, whence Ladak 
derives its supply of salt. There Wellby made the same observation as all other 
Tibetan travellers, namely that the lakes are shrinking and are on the point of 
disappearing. He says: — 

> We were almost tempted to try a swim in the salt water, but on close 
examination we found the shore sloped down in terraces to the water’s edge, where 
it became soft and treacherous. All this distinctly showed, that the size of the lake 
must have been for many years gradually decreasing, and one is led to believe that 
such is the case in regard to most salt lakes in Tibet. The water, we were sur- 
prised to find, was not nearly so brackish as the surroundings would have induced 
one to believe-). Strange to say the lake of Ireb is elongated from north to south. 
East of its southern extremity lies the pass of Napu-la, which according to Wellby 
reaches an altitude of 18,434 feet and according to Deasy of 19,000 feet. A little 
way east of that pass, in the district of Kerambutabuk, Wellby was prevented by 
men from Rudok from proceeding farther in the direction of the Forbidden Land. 
He had the same experience as all other travellers who have attempted to penetrate 
towards Lhasa, although he was stopped at a greater distance from the city than 
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any of his predecessors. Not only was he forced to return to the Lake of Treb, 
but he was not even allowed to go back by the shorter road via the Mang- 
tsa-tso. 

On the 29th May he crossed over the pass of Lanak-la, on the boundary 
between Ladak and Tibet, which had been used five years before by Bower. The 
grazing was in general good; anyway it was better than it was farther up on the 
highlands. Water was somewhat scarce. Over on the other side of the pass the 
travellers found themselves in a latitudinal valley, which, although it ran from south- 
west to north-east, nevertheless was of assistance to them. »Thus the actual finding 
of our way was not such a difficult undertaking as one might have expected. We 
could see the valley stretching far away to the east, and calculated that we had 
some days of clear sailing before us.» — The wind blew generally from the west or 
south-west. — »A strong wind was blowing from the south-west, enough to cut us 
in two, and as the skies clouded over pretty^ quickly, we had no chance of taking 
any observations.* Meanwhile the vegetation decreased again and the travellers got 
astray in a very barren region. Between camp No. 18 and camp No. 19 they 
found *a large salt-water lake. There was but poor grass around, but a stream of 
good fresh water. Ahead of us, on all sides of the lake, the land appeared abso- 
lutely barren and arid, possibly on the southern side there might have been a little 
hidden grass .... By reason of the late snowstorm, the going along the edge of 
the lake was heavy in the extreme. . . . The land was barren and useless to a 
degree, with no chance of finding any fresh water or grass; the former difficulty was 
overcome by collecting some snow, and the latter by being extravagant with our 
bhoussa. The ground fell in terraces from the hills that rose up some distance from 
the lake, and was split up by several deep, narrow and harsh nullahs running into 
it. . . . As far as we could see, a barren salt land extended due east, and we were 
following a regular zone of salt country, and to get clear of this belt, it was advis- 
able to strike north. . . . Early in the afternoon we came to a stretch of fairly good 
grazing, and in the sandy nullah close at hand, a foot or so beneath the surface, 
flowed unlimited water. Antelope were plentiful and tame around this spot. . . .* 

North-east of the lake they crossed over a pass; and of the country which they 
found over on the other side of it Wellby says: »As soon as we had completed 
the descent we found a broad valley stretching east and west, apparently to 
eternity.* 

To a large freshwater lake, then completely frozen over, was given the name 
of Lake Lighten. There the grazing was good, and wild-geese, antelopes, and 
kulans were common. »On the 13th of June we camped by another salt lake. From 
the top of a pass we had been rewarded with a very fine view of it, for the water 
under a cloudless sky was of a wonderfully bright blue, backed as it was by mas- 
sive snow mountains, but detestable when near for its uselessness. As we marched 
along its banks, the heat was intense, the maximum thermometer registering 105° 
in the sun, and although there was no fresh water to be seen, we found some by 
diogir'g- • • • In a little nullah we found three stones, which from the way they were 
placed showed that they had been used for a fireplace, but not at any very recent 
date, more likely two or three years ago. This was the first sign of mankind since 
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leaving Lanak La, and had probably been made by some nomads who had wan- 
dered in this direction. » A short distance farther on in the same latitudinal valley 
the)' crossed a number of very shallow freshwater lakes, the mud in the bottom of 
which was however so soft and treacherous that a part of the caravan nearly got 
lost in it.» 'I'his appeared to be the nature of the soil for some distance round the 
lake; we judged that its size varied in accordance with the rainfall. From this lake 
two routes were open to us, one running in a somewhat northerly direction, through 
a good, grassy, watered valley, which we should have liked to have taken; but as 
the other route led almost due ea.st, we took it, and perhaps made a wrong decision, 
for we came to a dried-up country, with small salt lakes, and had to dig deep in a 
dr)- ri\-er bed for water.* By this, although they were only 1 50 miles from Lanak-la, 
they had lost 18 out of their 39 caravan animals. Wellby gives the following 
characteristics of the country as he saw it from a hill in that locality. »South-east 
of us lay a fine range of snow-mountains, and I reckoned that if we could manage 
to steer just north of these, there would be no more difficulty about water to annoy 
us. All the ranges, large and small, seemed to run east and west, and it struck 
me how much more difficult, for this reason, it would be to traverse Tibet from 
north to south. Directly south of us, some sixty or eighty miles off, was another 
magnificent snow-range with enormous white peaks. Some six or eight miles south- 
east was a dark blue salt lake, with two other smaller ones nestling close to it, 
and in the nullah immediately south of us grew grass which, for this country, was 
rich. Far away to the north again loomed another mighty snow range.* 

After that the)' crossed over an easy pass in the latitudinal valley, 17,000 feet 
high, and then approached another saltwater lake, which was frozen in the middle 
onl) . There a flock of wild-geese were resting. As wild-geese are mentioned pretty 
frecjuently b)- various travellers in connection with the freshwater lakes of Tibet, it 
ma) be assumed that they cross over the highlands by several different routes. 

The following remarks by Wellby are fairly characteristic of the highlands of 
Tibet: »A climate like this at such a height struck us as truly marvellous. After 

seventeen degrees of frost by night, we found ourselves basking in the open in a 
temperature of 106 degrees, showing a variation of ninety degrees in the twenty- 
four hours. At 7 p. m. again, the thermometer registered as much as forty-eight 
degrees Fahr. . . . Owing to the impossibility of marching with the sun so power- 
ful, we decided to make two short marches each day, one of three hours in the very 

early morning, and the second during the afternoon Our route, as far as we 

could make out, lay over a large open plain with but scanty grass, and far off we 
could see a hill standing out alone conspicuously, a useful landmark for us to march 
on to. Without a distinct feature to make for, the caravan would very often zig- 
zag down a broad valley and perhaps cover a mile or two more of ground than 
was necessar)'.* 


Between camp No. 35 and camp No. 36 they crossed a not inconsiderable 
river flowing towards the north-east and north, which probably emptied itself into 

nWH K T- f "9th June he notes that the lofty range to the north con- 
Kuen Lun > '’t®'*''®’ ’“ti "e conjectured it must be a part of the 
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»During the night of the 2nd July some snow fell. . . , We passed through a 
very barren, sandy country, so much so that it was no surprise to us at not finding 
the remotest trace of any one eYer having been there before. ... We passed 
through a sandy, stony country, with low ranges of hills on either hand, and further 
off another large range running as usual almost east and west.* The 4th July 
they travelled down a pleasant grass-grown valley. 

During the succeeding days they travelled mostly towards the east through the 
big latitudinal valley; the country was desolate. By this the number of caravan 
animals had dwindled down to fifteen. Camp 49 was made near a salt lake, elong- 
ated as usual from east to west. Farther on we read: »I went on ahead, and so 
bare was the aspect that it looked as though we should never see any water or 
green again; everywhere the ground was incrustated with salt; all the nullahs were 
white with it, and to all appearance we were leaving bad for worse.* 

One or two days later they approached »the bed of a salt lake partially dried 
up.» The animals almost perished in the soft marshy ground. »It is impossible to 
picture such a barren land as we were in, and it seemed as though there would 
never be an end to it as long as we pursued our eastern course.* They en- 
deavoured therefore to strike a more northerly route, but only succeeded in finding 
a fresh salt lake. At last however they did discover grass and water. 

At Camp 51 on the loth July, strange it may sound, Wellby abandoned one 
or two of his men and a horse, as well as all the provisions they were able to do 
without. He states that his reason for doing this was, that the men were unable 
to keep up with him any longer. Farther on his other attendants, except three, 
ran away from him and were never heard of again. I subsequently found these men 
in a very reduced and exhausted condition in Tenkar, where they were supporting 
themselves by begging in the streets. I allowed them to return with the men whom 
I dismissed in Tenkar, and having procured Chinese passes, they travelled along 
Chinese routes back to East Turkestan. 

After that the country proved somewhat more favourable for the travellers and 
occasionally they came across water and grazing. On the 13 th July they rested 
beside a couple of small freshwater pools. On the following day one of the mules 
was very nearly suffocated in the soft ooze around a freshwater lake. Very often 
they had to cross at right angles over a number of small watercourses (nullahs) 
streaming down off the mountains to the north or south. Occasionally we read about 
violent tempests from the north. I also experienced similar storms in northern and 
eastern Tibet, although they form an exception to the usual wind, which blows from 
the west. At Camp 56 they found good grazing. The ground was frequently made 
still softer by the snow that fell. The shores around the lakes in that part of Tibet 
are at that season of the year, the latter half of July, often very soft. For instance 
we read, »We halted by a lake whose water tasted very nearly fresh, but the banks 
were so treacherous that it was a hazardous undertaking to get close to it, and 
after our precious experience we preferred digging instead. One characteristic trait 
of the climate of the highlands, a trait which I also observed on several occasions, 
is that you can often see the storms, with their dense masses of cloud, drifting past 
you to the north or to the south without their touching you. Wellby, speaking of 
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them, saj's, »Throughout the day storms continued to rage around us amidst the 
adjacent hills, but, fortunately, none fell actually over us.'> On the 20th July he 
writes: »the whole country appeared to be changing for the better, . . . everywhere 
there was more grass growing. . . . We were, too, making a very gradual descent, 
and felt convinced that, with such natural signs, we must before very long hit upon 
streams which would lead us to some sort of civilization.* 

The following information is important for the mapping of Wellby’s route. »Just 
after leaving Camp 62, we were all struck with wonderment at finding a track 
running almost at right angles to our own route. It was so well defined, and bore 
such unmistakable signs of a considerable amount of traffic having gone along it, 
that we concluded it could be no other than a high road from Turkestan to the 

m\-sterious Lhassa, yet the track was not more than a foot broad. Our surmises, 

too, were considerably strengthened when we found the entire leg bone of some 
baggage animal, probably a mule, for still adhering to the leg was a shoe. This 
was a sure proof that the road had been made use of by some merchant or 
explorer. . . .» 

This route was, as Dr. B. Hassenstein showed on the general map to my 
former journey, none other than the track made by Dutreuil de Rhins’s caravan of 
1893 and by Littledale’s of 1895. I have said in Vol. Ill, that my Camp No. VIII 
in the 1896 journey was on Littledale's route. From that point he travelled south 
by precisely the same route that Dutreuil de Rhins and Grenard had used two years 
before. The point at which Wellby and Malcolm intersected their route lies im- 
mediately south of the lake which Grenard calls Lac No. From that point De 

Rhins and Littledale diverged, the former travelling south, the latter south-east. 
Fortunately the signs of their passage ivere still so distinct at the time of Wellby’s 
journey, that they afford an excellent means of checking his route on the map. 
\\ e shall return to Lac No. 4 when we come to deal with Grenard’s journey. 
Wellby, who intersected it in its southern part, says of it, *A mile or so farther on 
we came to the dried up salt bed of a very ancient lake. The salt was in every 
shape and form of crustation, and the whole lake for several miles across was divided 
up into small squares with walls one to three feet high, rugged and irregular. The 

going across this was troublesome and arduous * Further on: *The following 

morning Ave came to a most dreary-looking region, ornamented only with a big salt 

lake, Avithout any vegetation or kind of life, making us eager to get across such a 
solitude.* 


On the 27th July they forded a river floAving towards the north and coming 
doAvn from a mountain range stretching east and west and overtopped by big snowy 
peaks, from whose glaciers and snow-fields a number of brooks gathered into the 
principal river, which itself empties into a lake of medium size. In that region the 
grazing was excellent. There too they found three stones arranged in the form of 
an old fire-place. After that they travelled towards the east-south-east, still in the 
same immense latitudinal valley, Avhich is separated by the Koko-schili mountains from 
he latitudinal valley that lies to the north of it and in Avhich I travelled a month 
later, bearing m this same locality also east-south-east. On the 31st July they forded 
smaller stream, Avhich came off the snoAvy mountains just mentioned and emptied 
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itself into a large salt lake, along the southern shore of which they travelled. Off 
the snowy range to the south a great number of brooks run down into this lake. 
The surface adjacent to these was usually excessively soft and treacherous. At the 
eastern end of this lake Wellby intersected Bonvalot’s and Henri d’Orleans’s route of 
the 1st January 1890. The rainy season had already begun, and Wellby says, 
»Soon after dark rain began to fall; it rains, as the saying goes, cats and dogs, 
such as we had never seen it rain before.» East of the great salt lake came a 
region with excellent grazing, good water, and any number of antelopes. Wellby 
then speaks of »a kind of oasis on rising ground»; similar small patches of vegetation 
occur also in other parts of Tibet. Curiously enough, at one of their camps in this 
region eight mules died in one night, due, Wellby thought, to their having eaten 
some poisonous herb. After that he was left with only three caravan animals. There 
too the ground was soft and marshy. »Although we selected the nullah that afforded 
the best road, still at each step the poor mules sank into the mud above their fet- 
locks, and sometimes they sank down altogether, when the load had to be taken 
off, the animal dragged out, and reloaded.* 

In the eastward prolongation of the latitudinal valley they passed numerous 
quite small salt lakes. The lakes which I passed in the more northerly latitudinal 
valley were in general large. »As the mist lifted the day became warm and the 
three mules sank deeper than ever in the sodden ground.* On the 15th August the 
travellers touched for the first time, and at an altitude of 4860 m., a river which 
has its sources somewhat farther west and which they then followed for several days 
eastw'ards. »The river had swollen considerably, and flowed strong and deep, as 
though on some errand of weighty importance. The water was stained to a dull red- 
dish colour. Speaking of the same river lower down, Wellby says, »the river flowed 
thigh deep with a swift current, and was thirty yards broad.* When first they struck 
this stream, Wellby tells us that he took it for the Ma Chu. He followed it all 
the way down to its mouth in a large freshwater lake. »As we proceeded we dis- 
covered we had marched into a nil de sac. On our right hand our road was block- 
ed by the river, now increased to double its size. In front of us stretched a fine 
freshwater lake, while on our left lay an arm of this lake, covering a distance of 
some miles to our rear. There was, under these circumstances, no alternative left. 

I should either have to cross this arm or march all the way round it. The first 
plan I attempted, but to no purpose, for the soil of the lake was too soft. . . . 
The grassy slopes with flowers and vegetation eventually rose into high hills, which 
again were backed by snoAV-capped peaks. On the south side of the lake a vast 
plain extended to distant mountains.* 

Under almost precisely similar circumstances I too was compelled a month 
later to make a similar detour at a lake of nearly the same shape and size as 
Wellby's, and lying parallel to it, that is to say, stretching from west-north-west 
to east-south-east, but situated 60 or 70 km. north-north-east of the lake which Wellby 
encountered. My lake was also entered by a river coming from the west, although 
it was a smaller stream than Wellby’s, and its course I followed down to its mouth, 
and afterwards had to make a circuit round its western arm. There exists however 
this essential difference between the two lakes: whereas my lake was a salt self- 

/Jedin^ yourney in Central Asia. /V. 62 
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contained basin, Wellby’s was fresh. Immediately east of the latter begins the 
Tschumar or Namchutu-ulan-muren. Wellby, after marching for some days beside 
this, turned away from it into eastern Tsajdam, Koko-nor, and Tenkar. In so doing 
he intersected the routes of Rockhill, Prschevalskij, and Krishna successively, and then 
gradually worked his way into regions that are relatively well known. 

Wellby cannot however be considered to have solved in a satisfactory way the 
interesting hydrographical problem which here confronted him, namely the question 
as to where the sources of the Tschumar really are situated. For three days he 
marched along the northern shore of the freshwater lake, and then he says, under 
date 26th August, »A .short distance from the lake we were lucky enough to strike 
another small stream, that took its rise from some of the neighbouring hills. This 
stream flowed away in an easterly direction, sometimes sluggish, at others fairly fast. 
The water was clear with a sandy bottom, a few yards across, and only about a foot 
deep. In some places we could .see numbers of tiny fish, which always made off 
at our approach. The banks of this little stream were sandy and grassy. We 
decided, whatever happened, to follow it. By so doing we knew we must be descend- 
ing the whole time, and what was more important still, we knew we should never 
suffer from scarcity of water. . . . We made a double and pleasant march along 
the stream, which all the time was increasing in volume. » 

On the 29th August, thus barely three days after they left , the lake, we are 
told that the river was so big that it w'ould have been rash to attempt to ford it. 
Several days lower down Wellby fell in with a party of Tibetan traders, from the 
chief of whom he gleaned a good deal of information. »To our great astonishment 
and delight he informed us that the name of the river where we had first seen his 


camp was no other than the Chu Ma, the very one we had been in search of. 
\\ ithout being aware of it at the time, we had actually discovered the source of 
die Chu Ma just after leaving the beautiful freshwater lake. We had also followed 
its course for nearly twelve days, a distance of about 120 miles. This river is 

also known to the Tibetans as the Ma Chu, and to the Mongols as the Nap- 
chitai-ulen.»* 

But though this brief description leaves us in uncertainty as to the exact situation 
of the source of the Tschumar, the map on the other hand makes the position quite 
plain. It is shown as starting a few miles east of the north-east corner of the lake; and 
w uu may be no doubt about it, we read there the words, ^Source of Chumar». 
M ellby is clearly of opinion, that the river has no sort of connection with the fresh- 
water lake. Nevertheless everjthing seems to point to the river being an effluent 
rom the lake, or more correctly speaking, the lake is merely a vast expansion of the 

of Wellby s camp of the loth August. From that locality, which lies at an altitude 

° T’’ steadily east until it empties itself into the lake, the 

altitude of which is 4800 m. There are one or two little irregularities in the al- 
titudes on the map which ought to have been eliminated, for befween Camp 90 and 
Camp 9i^he rwer is made to flow 50 m. uphill! Camp 97 Hes at an altitude of 


Through Unknown Tibet, by M. S. Wellby, pp. 60—203 
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4790 m. or 10 m. below the level of the lake; the position is only 7 km. east of 
the lake and between the two there is not the slightest indication of a pass or 
threshold. It is not probable that a river, which only two days farther down is so 
large that it could not be forded, can arise without cause shown out of the level ground 
within such a short distance of the lake as these seven km. No, it is quite evident that 
the river forms the direct outflow of the lake, and this inference is confirmed by the 
statements, that the water of the river is clear and that of the lake is fresh. Dr. B. 
Hassenstein was also of the same opinion, when he traced out Wellby’s itinerary 
on the map showing my j’ourney of 1896; for in direct contradiction of Wellby’s own 
map, he depicts the river as issuing directly out of the lake. It is however interesting 
to learn that Wellby’s latitudinal valley drains seawards 180 or 190 km. farther west 
than the latitudinal valley which I followed. The sharp bend which the river makes 
to the north is also noteworthy. This occasioned Wellby’s caravan some difficulty, 
in that the river there cuts its way through the Koko-schili, and enters the latitudinal 
valley on the northern side of that range. This is at any rate the impression con- 
veyed by Wellby’s map; but the country is still too little known to allow of safe 
conclusions being drawn. 

The adverse remarks which may be made with regard to Wellby’s journey, 
namely that his purely geographical information is too curt; that he miscalculated 
his equipment, his provisions giving out before the journey was half done; that he was 
unable to manage his people, for while two of them were without more ado left 
behind in the most pitiable condition, several others ran away and met with no 
consideration when they returned, but had, as they themselves told me, to support 
themselves on wild garlic and grass until, more dead than alive, they chanced to fall in 
with a Tibetan caravan — all these things are outweighed by the energy and boldness 
with which the expedition was led, and by the geographical results obtained, namely 
a fairly good map of the route followed, determinations of absolute altitudes, 
a brief description of the most inaccessible and till then quite unknown parts of 
Tibet, and so forth. From Wellby’s description we are able to deduce the following 
physico-geographical features. Once fairly embarked in the gigantic latitudinal valley, 
down which he travelled until he struck the Tschumar river, a valley bordered 
on both sides by parallel mountain-ranges, he had no difficulties worth speaking 
about to contend against; at all events he encountered no difficulties of the kind that 
are occasioned by abrupt changes of absolute altitude. To his determinations of 
altitude we shall return lower down when I come to compare them with my own and 
those of other travellers. He had only to cross, just as I had in the next 
latitudinal valley to the north, over the flat transverse thresholds or sills which 
separate the different self-contained basins one from the other. He remarks with 
perfect justice, that it is incomparably easier to travel across Tibet from west to 
east or vice versa than from north to south. In the former case you march behueen 
the mountain-ranges; in the latter you have to go over them all. He might also 
have added, that it is easier to travel from west to east than from east to west, 
as I did in 1901, for then you do not have constant westerly .storms to face. 
Wellby has also noticed the relatively insignificant upswellings of the Tibetan high 
plateau; he employs very often the term »hill» instead of the term »mountain». 
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When however he did come across true snow-clad mountains with dominating 
peaks, he does designate them, both in text and on the map, by the proper term. 
In this respect the relief is clearly of the same character in the part of Tibet through 
which he travelled as it is in the regions which I explored; that is to say, the mount- 
ainous parts that bear glaciers and perpetual snow project like islands above the 
otherwise more gently undulating surface of the highland »ocean». 

When we consider that portion of Wellby’s journey which falls within the high 
plateau proper, we find that the country in the west is in general more deficient in 
water, more desolate, and salter than it is farther east. My own observations made 
on the wa\’ between the Naktsong-tso and the region immediately east of Tsanger- 
schar was pretty much the same. On the whole however Wellby’s latitudinal valley 
would appear to be richer in grass than my latitudinal valley of 1896; this may be 
due to the more northerly position of the latter and its greater absolute altitude. 
Weill))-, like all other 'hibetan travellers, observed that the salt lakes are shrinking, 
and in the case of some of them he speaks of distinct terraces. To those who do 
not know northern and central Tibet from their own experience, it must sound 
like a paradox when they read of himself and his caravan suffering from want of 
water. One would expect that a mountainous country with such stupendous altitudes 
would be the ver)- last to suffer from lack of water; and yet such is the case. In 
this respect western Tibet is more unfortunately situated than eastern Tibet, and the 
northern halt of the highlands more than the southern, d he actual high plateau is 
in some localities little better than a desert. 


Hoi\e\er here, as in other parts of the country, the rainy season comes during 
the latter half of the summer, and the farther Wellby penetrated towards the east 
the oftener does he speak of violent rains, frequently occurring in short, sharp squalls, 
followed b)- hail and snow. At the same time it must be observed, that not only 
are the rains heavier in the east, but the rainy season as a whole is more definite 
and so to speak more concentrated than in the west. He speaks also of continuous 
— in fact ot almost dail)- — storms of great violence, at the same time telling us only 
exceptional!)- where these storms came from. Fortunately we know from our own 

and other travellers’ experience, that they blow from the west; we know that 

northerly storms also occur, although these are seldomer. 

Wellby likewise complains very often of the soft nature of the ground, and of its 
being incapable of supporting the weight of the caravan animals, and this contributed 
more than anything else to destroy his caravan. But with regard to this the only reflec- 
tion he makes is, that a night’s fall of snow, covering the ground to the depth of 
lour inches or more, renders the surface very much worse the following day; for 
when the snow melts, the water penetrates into the already softened ground. 

It IS notewortly, that Wellby and his caravan were affected to such a degree 
by the intense inso ation that they were forced to rest during the heat of the day 
mid make their daily marches in two instalments. I confess I have never suffered 

UDon it a""' r n T-i moreover look 

upon It as double toil having to encamp and load up twice in the course of one day. 

of Tib^rwLl wr'*' pronounced in the part 

of Tibet vhich Wdlby visited than in other parts of the country. 



CHAPTER XXXII. 


JOURNEYS OF BONVALOT, DUTREUIL DE RHINS AND 

GRENARD. 


I now pass to a consideration of the journeys of those travellers who have 
crossed the central highlands of Tibet from north to south before me, namely Bon- 
valot and Prince Henri d’Orleans, Littledale, and Dutreuil de Rhins and Grenard. 
Beginning with the first of these, I would observe that Bonvalot’s journey, as a 
piece of exploring work, takes a very high place. He was the first who travelled 
right across the whole of Tibet from north to south, surpassing in this respect all 
his Russian predecessors. He travelled during the winter (1889 — 90) and so had 
the intense cold to contend against; but on the other hand the ground was every- 
where frozen, and, according to my experience, this advantage is so great as to out- 
weigh both the discomfort of the cold and the absence of grazing. Geographically 
his account of his travels is poor, Grenard’s account being immensly superior, and 
even Wellby’s is in some ways better. Bonvalot’s book was written for the general 
public, who are not interested in geographical matters, but only care for picturesque 
and exciting incident. Bonvalot’s altitudes are not always completely reliable; 
they strike me as being generally much too high, and in one or two places in 
northern Tibet errors of close upon 1000 m. can be proved. For the country south 
of Kum-kbl Bonvalot’s altitudes must however be accepted in the meantime. His 
map conveys a fairly good general idea of the orographical structure, the prevailing 
east-west direction of the mountain-ranges and of the broad latitudinal valleys be- 
tween them standing out with especial distinctness, though he calls the latter mis- 
takenly »plaines». With regard to the directions of two or three of the ranges one 
may however entertain a certain amount of doubt. His caravan started from Tschark- 
lik on the 17th November, and on the 17th February it approached the point to 
the south-east of the Tengri-nor where his farther advance towards Lhasa was pre- 
vented. Thus it took him three months to traverse the Tibetan highlands. I may 
pass over the first part of his journey, having already touched upon it in vol. III. 
In what follows I will quote a few specimens of Bonvalot’s manner of describing 
that part of Tibet which he visited, and will begin with the 12th December and 
the country immediately south of the Kum-kbl-darja. The thermometer was then down 
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to — 28° (C.) and the wind was blowing fiercely from the west. During the greater 
part of the journey they were able to follow the trail of a Turgut pilgrim caravan, 
a proof that the Mongols did, at any rate at that time, make use of the direct 
route to Lhasa across the highlands, though I never succeeded in gaining confirmation 
that that route is .still used. 1 consider it however unlikely, for the Mongols seem 
to prefer nowadays the more convenient detour by way of Tsajdam. Under date 
the 13th December Bonvalot says — »a peine sommes-nous en marche que le vent 
d’ouest se met a souffler. L’atmosphere est empous-sieree de suite; cela suffit a 
nous empecher de voir loin et nous enleve tout sujet de distraction. Nous sommes 
sur un plateau ondule s’elevant vers I’ouest, oil il est borne par un chainon sablon- 
neux. From this we may deduce the important conclusion, that when the wind 
blows hard in winter, the atmosphere may be filled with dust, and even with fine 
sand, and from it are formed the sand-dune areas which occur in that particular 
locality. 

.After that they travelled up beside the Pitelik-darja and plunged in amongst 
the parallel ranges of the Arka-tagh system. With regard to the weather on the 
19th December we read — »le minimum de la nuit a ete de — 28 degres. II est vrai 
que le ciel est couvert et que nous allons avoir de la neige. Elle tombe en effet, 
mais granuleuse, fine et pendant quelques minutes seulement,» and on the next day: 

ers cinq heures du matin il tombe un centimetre environ de neige, toujours fine 
et granuleuse comme du gresil. Et la temperature s’eleve un peu, le ciel reste 
couvert, puis un \'ent sud-ouest s’eleve et le soleil apparait. Le minimum de la nuit 
a ete de — 32 degres.» 


On more than one occasion Bonvalot speaks of volcanoes; we may take it that 
in so doing he was misled, as Littledale was, by the conical, volcano-like shape of 
certain of the mountain peaks. The occurrence of tufif, which is pretty general on 
the highlands of Tibet, does not unconditionally warrant the use of the term volcano. 
It IS in this light that we are to understand the following observations under date 
22nd December; the traveller was then in the »Plaine des Laves», a latitudinal val- 
ley lying immediately north of the main range of the Arka-tagh: »Apres avoir de- 
passe quelques contreforts sablonneux, nous sommes dans une grande vallee s’eten- 
dant du nord-ouest au sud-est. Au sable parseme de touffes d'herbes succedent des 
surfaces nues et pierreuses qui semblent avoir ete lavees par des eaux torrentueuses. 
. oudain a droite, a I'ouest, la ou la chaine que nous avons devant nous parait s unir 
a cdle que nous tenons de quitter, se dresse comme le sosie du Stromboli tel que 
je apergus pour la premiere fois, en cinglant vers la Sicile. C’est une veritable 
evocation. Baissant les yeux, je vois que le lit des ravins que nous traversons est 
are et seme de laves, et nous campons dans la »P]aine des Laves». Juste a 
oiest, le VO can laisse tomber son long manteau a traine. Nous le baptisons in- 

.e .ooo'iSsr'rjs tt: “ 
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December 23rd: »A nos pieds, encore des scories, des laves, un sol noiratre. 
La montagne s’ouvre largement pour nous recevoir, et se resserre a mesure qu’on 
avance. La route est bonne pour les chameaux, molle, poussiereuse, semee de miettes 
de schiste.» Speaking of the next parallel chain, which likewise belonged to the 
Arka-tagh system, he says: »Sortis de la goulette, ayant franchi encore une chaine, 
celle de Niaz, nous revoila dans une vallee analogue a celle ’des Laves’, mais moins 
longue, moins large, et s’etendant surtout vers Test. Des lacs, qui sont parfois des 
depots de sel, paraissent geles. Ce sont encore des lits desseches de torrents, des 
collines nues, des orongos qui errent; toutefois la neige est arretee dans quelques 
crevasses. C’est la seule modification que subisse le paysage, il ne varie guere 
dans cette region. Et comme le ciel est brumeux, notre horizon est borne.» To 
the two vast mountain-ranges, which he names on his map Mts Kouen-Lun and Mts 
de Niatz, Bonvalot has given a quite erroneous longitudinal direction; probably this 
is due to the fact that the atmosphere was generally not clear. According to him 
these two ranges stretch from north-west to south-east; whereas in actual fact they 
extend from west to east, and this is the direction that Dr. Hassenstein has given 
to them on my general map in Petermami s Miiteilungen, on which the northern 
part of Bonvalot’s itinerary is entered. Although the »Mts Kouen-Lun» are indicated 
as the second biggest range that Bonvalot encountered in the course of his journey 
across Tibet, the useful figures showing their altitude are here conspicuous by their 
absence. 

On the 25th December we read: »La neige tombe. Toujours des petits lacs 
du sel, des collines sablonneuses. Une passe succede a une autre passe. Lorsque le 
ciel est clair, on voit a I’infini des montagnes, des montagnes entremelees de pics, 
de glace et de neige. La neige tombe presque chaque jour, mais en petite quan- 
tite; le vent souffle du sud-ouest et nous perdons tout juste. Le 29 decembre, le 
vent est d’ouest et nous ne sommes pas mieux, car nous allons droit au sud a 
travers une plaine nue. Nous campons au milieu des laves, au pied d'un volcan 
auquel nous donnons le nom de Ruysbrock ou Rubruquis.» 

On Dec. 30th: »Au nord-ouest, un volcan se dessine nettement, dans une 
bonne pose, bien eclaire, au souhait d’un photographe. II laisse pendre une belle 
chape bien plissee, surmontee d’un col d’hermine blanche, que la neige a laisse la. 
Pendant quatre heures nous trouvons des laves. Les plus grosses sont les plus 
eloignees du volcan, aupres duquel sont accumulees les poussieres et les miettes. 
Tout d’abord notre route est agreable. Elle suit un etroit ravin bien abrite ou il 
fait chaud. Mais cela ne peut pas durer. Nous arrivons dans une steppe, et nous 
sommes accueillis par un vent d’ouest glacial. Avant que I’ouragan soit a son 
paroxysme de fureur, j’ai le temps d’apercevoir a I’ouest une grande chaine avec des 
pics blancs, a 50 ou 60 verstes de la route.» 

Bonvalot describes in the following graphic and poetic language the results of 
the wind erosion and denudation, facts which he could not help observing: »La 
tempete demolit les collines erodees, et les barkhanes des bas-fonds. Nous passons 
pres de masses faites de neige et de glace, que le sable recouvre. Les lois de la 
pesanteur s’exercent partout; en bas des pentes, ce sont comme des grains de mil- 
let; plus haut, une poussiere qui forme des vagues que la tempete enleve et qu’elle 
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lance dans les airs on bien qu'elle chasse a ras du sol en forme de rayons de ban- 
deroles qui se perdent an loin centre les talus, et sans cesse ces banderoles passent 
et repassent entre les jambes des chevaux. Puis ce sont cles paquets qui nous aveu- 
edent completement, ou bien e’est une pluie de petites pierres qui crepitent sur nos 
^etements ainsi qu’une grele. Tout cela est vraiment fantastique et c est a se de- 
mander si la terre n’est pas en demence. Sommes-nous tout en haut de la planete, 
dans ces de.serts jamais franchis, ou elle cache ses ateliers et ses laboratoires ? Est- 
ce ici qu’elle triture la matiere avec rage? L’ouvrier ne veut peut-etre pas qu on 
le voie a I’ceuvre, et il nous jette aux yeux cette poussiere. Quel curieux pays! 
quel etonnant spectacle que ces monts de sable se glissant sur la glace! Et quel 
maudit vent d’ouest!* It is evident, that the power of these westerly gales in rending 
the solid material from the mountain-sides and from the valleys, and in transporting 
it farther east, made a deep impression upon the writer of the passage just quoted. 
From it we obtain also evidence that this transportation of material takes place on 
a far greater scale and in a far higher degree in winter than at any other season 
of the year. Bonvalot often speaks of the atmosphere being charged with dust. I 
for my part found it almost always bright in Tibet, and when it was thick, the 
opacity was caused by moisture and cloud. I have also seen reason to conclude 
that the disintegrated material which fills up the valleys and older depressions hi 
situ is retained in the summer by the rainfall and in winter by the moisture of the 
ground, which causes it to freeze into a solid mass. But on the other hand there 
exist regions which in virtue of their relief are in a high degree proof against the 
retentiveness of moisture, that is to say regions in which the moisture runs away, 
and the surface consequently dries quicker. This holds of course with especial force 
wherever the surface is convex; it is from such localities that the loose material is 
carried away b}- the wind. And in this circumstance we find one of the explanations 
of the great levelness of the plateau country. 

On the I St January 1890 Bonvalot again speaks of volcanic phenomena: — 
»Nous sortons de la vallee sablonneuse pour camper sur des collines, a proximite de 
la glace et a I’abri du vent d’ouest. Des laves jonchent le sol, qui a la couleur 
d’une cendre noiratre. En cherchant d’ou viennent ces laves, nous apercevons aux 
environs beaucoup de cones tronques.» 

On 5th January Bonvalot says, not without reason: »Je n’ose plus decrire notre 
route. Elle est toujours la meme, faite de montees et de descentes. Sa monotonie 
doit etre insupportable a quelques-uns de nos hommes. Une chose fait toujours partie 
de la route, e’est le vent d’ouest. Apres les nuits calmes, il souffle regulierement vers 
dix heures du matin. Aujourd’hui il est glacial comme d’habitude. Nous traversons un 
plateau, avec des creux et des reliefs, bien entendu, ou se voient quelques touffes d’herbe, 
du sable, des laves et de nombreuses trace de yaks, de koulanes et d’orongos . . . Les 
rebords du lac du Binocle sont couverts de blocs de lave. Le niveau de I’eau a ete plus 
eleve. Il a baisse peu a peu ; on voit sur les berges six cercles enveloppant le lac et 
indiquant les etages successifs. Nous n’en sommes pas surs, mais nous croyons que dans 
ce lac jaillissent des sources chaudes, a peu pres au centre. Le 6 janvier, notre thermo- 
metre marque 40 degres, temperature a laquelle le mercure gele. Toujours une brise 
ouest. Au nord-ouest, la bouche d’un cratere qui aura vomi les laves qui nous entourent.* 
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With regard to the salt lake of Montcalm he makes the following remarks: 
»11 se desseche, car nous traversons un de ses anciens golfes oil il a depose par 
places plus d’un pied de sel.» Immediately south-east of the lake they came across 
»une large riviere gelee», which they suspected to be a head-feeder of the Yellow 
River. On the 14th January he speaks of ice-capped mountain-peaks of at least 
8000 m. high, clearly an exaggerated estimate. The following passage is especially 
interesting, for it evidently refers to the great range which I crossed over immediately 
north of our headquarters at Camp XLIV, that range being probably the continuation 
of the Tang-la. »Le 15 nous franchissons la passe, d’environ 6000 metres, en sui- 
vant une pente douce. A I’ouest, nous voyons descendre des glaciers vers une 
large vallee que nos suivrons et ou la glace sera notre chemin. Des pics blancs 
se perdent dans la brume; nous estimons leur altitude a 8000 metres au moins. 
Dans toute cette region, les petits lacs, les etangs sont nombreux. Les collines de 
terre meuble portent la marque de la fonte des neiges et du sejour des eaux: elles 
ont cette Trisure’ et cette bouillie speciales qu’on observe a la surface du sol oil la 
neige a fondu lentement et d’oii I’eau s’est ecoulee par gouttes comme d’un eponge 
qui seche. Tons les bas-fonds ont recueilli cette eau, ainsi que le temoigne la glace.» 
To this vast range Bonvalot gave the name of Mts Dupleix, and it is there that 
he erroneously assumes that one of the sources of the Jang-tse-kiang is situated. 
It seems to me extremely improbable that the pass by which he crossed over the 
range can have an altitude of 6000 m. 

The next observation that I quote is exceedingly strange and incomprehensible: 
»Le 18 Janvier, nous voyons des singes traverser la riviere (’Riviere des Singes’) 
sur la glace et se jouer sur les rochers des berges. II nous est completement im- 
possible d’en tuer un seul. Ce singe est de petite taille, son pelage est roux, sa 
queue imperceptible, sa tete petite. Cette decouverte nous egaye tous, elle excite 
I’ardeur des chasseurs. » That apes do exist in western China is indeed known; 
Kosloff came across them during his latest journey; but we have never before had 
reports of apes on the high plateau of Tibet, especially at a time when the thermo- 
meter is down to — 40° C., as it was on that particular day. Perhaps what Bon- 
valot saw were nothing more than marmots out for a little run in the open. 

Immediately south of this river Bonvalot observed the same phenomenon which 
I have described as occurring at Temirlik and at Mus-kol in Pamir, namely the 
formation which I have called by analogy »ice volcanoes*. »Nous approchons de ces 
pointes blanches: ce sont des cones de glace ayant 6 a 7 metres de diametre, hauts 
comme un homme et parsemes, a la surface d’un veritable cristal, de quelques-uns 
des graviers de la plaine. Ces blocs sont fendus perpendiculairement comme certains 
fruits trop murs. Nous sommes devant des geisers geles; ils se sont converts de 
cette calotte solide le jour oii leur force de jaillissement n’a pu lutter contre les 
gelees.» His explanation is of course incorrect: these ice elevations are formed by 
springs that gush up out of the ground, the water from which freezes in successive 
superimposed layers until these reach a certain height, and this depends in the first 
place upon the upward force of the spring and in the second upon how far the 
winter is advanced. If the »crater» becomes stopped up by the ice, the water seeks an 
escape at another spot, and that again imposes a limit upon the height of the ice-cone. 

Hedin, yourney in Central Asia. IV. 63 
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Bonvalot forded the Satschu-tsangpo. This river is identical with that to which 
he gives on his map the name of >Gde. Riviere (gelee)»; it is represented quite 
correctly as flowing towards the south-west. But the text, unfortunately, affords no 
information of value with regard to this riv^er, nor do we learn even approximately 
how much water was flowing underneath its covering of ice. 

About the salt lake of Burben-tso we are told: »Le Bourbentso est une 


\'aste saline enveloppant un reste de lac, si Ton conclut de ce qu’on voit sur les 
rives. Au bas de la terrasse qui fut peut-etre autrefois la berge ou I’eau venait 
mourir, nous trouvons alignes les tas que de nombreux chameaux ont laisses la.» 
Idere again, then, we have an instance of a lake that is drying up. The camel 
tracks along the shore were those of a caravan of Turguts. 

Bonvalot describes in the following words his impression of the Tengri-nor 
and the mountain-range on its southern shore. »A nos pieds scintille un beau miroir 
d’argent, arrondi et prenant la forme ovale entre des falaises, a I’ouest, d’ou descen- 
dent des promontoires qui decoupent des golfes. Au sud-ouest, le lac tourne une 
colline et s etend plus loin. Cette colline fait-elle partie dune ile ou dune presqu’i'ler 
Nous ne pouvons le dire. Le Ningling Tania attire plus longtemps nos regards. 
Cette chaine developpe devant nous son arete poudree de neige et nous barre par- 
faitement 1 horizon. On est surpris de la regularite — de Taltitude presque egale a 
I’ceil de cette suite de cimes surmontant des contreforts qui s’abaissent vers le lac, 
bien alignes comme le pourraient etre les tentes dune armee ... A mesure qu’on 
avance vers le sud, le lac senible s elargir et grandir aussi dans la direction du sud- 
ouest, et, comme la brume nous empeche de voir sa fin, il prend I’immensite dune 
mer sans rivap-e.» 

o 


From the Tengri-nor the journey was continued via Batang to Tonking.* 
Bom-alot describes in graphic terms the extraordinary uniformity of the Tibetan 
plateau, the never-ending succession of relatively low mountain-ranges that have to 
be crossed over, and the broad latitudinal valleys, with their dried up salt lakes, that 
intei^-ene between them. From his description we get the impression that the amount 
of snow-fall in winter is not altogether so unimportant; the snow is dry and fine- 
grained. and the wind drives it like flour along the ground. Bonvalot found at 
any rate more snow on the central Tibetan plateau than I found in western Tibet. 
\\ esterly winds predominate as at other seasons of the year and from his description 
the)' are often ver)- violent. On the other hand he records that the nights were 
almost always still, which agrees with my own experience. It is in the winter that 
the transporting power of the wind is most active. 

IT'!'’ ^renard's account of the im- 

ortant journey tvh.ch he and Dutreuil de Rhins carried out in the years 1890-95. 

l e S^d cR A , K-ij-kotel (5550 n,.)bhe Jaschil-MI. 

oass After “ P T Kara-korum 

nT DaLk sh h A f' - Carey 

route r , a : Subsequently Wellby also came into touch with their 

route. Grenard describes the north-west of the Tibetan high plateau as an excessively 
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barren and desolate country. The Jaschil-kbl made an agreeable break in the mono- 
tonous scenery. »Depuis ce lac, qui est a deux journees de la source du Keria 
daria, on suit une serie de longues vallees et de cirques au sol rougeatre, resserres 
entre des chaines de montagnes dont les sommets et les flancs septentrionaux seuls, 
a partir de 5500 a 5600 metres, conservent leur manteau de neige et derriere les- 
quels, vers le sud, se montraient les cimes des gang-ri ou glaciers, qui forment une 
troisieme chaine, a peu pres parallele a I’Oustoun tagh et a I’Altyn tagh.» 

The real journey across the plateau of Tibet was begun in the autumn of 
1893, the start being made from Tschertschen and the goal being the Tengri-nor, 
the same point at which Bonvalot was forced to turn back. Thence the journey was 
continued to Peking via the Koko-nor. Speaking of the sources of the Kara-muran, 
Grenard says: »Le 27 septembre, nous arrivames au bord et non loin de la source 
de la branche la plus importante et la plus meridionale du Kara mouren. Les 
origines de cette riviere etaient des lors completement reconnues. Sa vallee, haute 
de 5200 metres, large de trois kilometres, au fond uni comme un plancher, est, 
ainsi que les autres vallees de I’Arka tagh, de nature schisteuse, absolument aride 
et deserte; pas une touffe d’herbe, pas une trace d’animal, pas un vol d’oiseau, rien 
qu’un peu d’eau qui court, agile et claire, sur les galets plats. Pres de nous, a 
notre gauche, se dressait une masse colossale de neige et de glace, puissamment 
etablie sur sa vaste base, elangant a 7360 metres son pic le plus eleve. C’est le 
point culminant non seulement de la chaine, mais probablement aussi de toute la 
region entre le Turkestan et rHimalaya.» His impressions after crossing the Arka- 
tagh he describes in the following words: »Le prochain jour de marche nous con- 
duisit au sommet d’un col de 5550 metres sur la ligne de faite de I’Arka-tagh. 
Ce ne fut point sans quelque battement de coeur que nous plongeames les regards 
de I’autre cote; car si notre bonne fortune nous avait permis de nous frayer un 
passage a travers la premiere des chaines qui nous separaient du Tibet, rien ne nous 
garantissait, puisqu’il n’y avait jamais eu de route par la, que nous ne verrions pas 
se dresser au dela une barriere definitivement infranchissable. Nous fumes rassures 
en decouvrant au-dessous de nous un plateau large de 25 milles, ferme au midi par 
une ligne de montagnes aux sommets presque regulierement decoupes en pointes, 
frangeant le del d’une dentelle blanche, mais au milieu desquelles, droit en face de 
nous, se dessinait nettement une passe qui semblait nous attendee. Ce soir-la nous 
campames done de bonne humeur au pied meridional de I’Arka tagh. Rien n’est 
plus caracteristique de ces pays de la Haute Asie que ce que nous apercevions de 
notre tente, cet immense plateau desert etendu entre deux murailles neigeuses. Le 
sol, qui, vu d’un point eleve, parait presque plat, est en realite bossue de monticules 
et de collines, coupe de ravins generalement sans eau, creuse d’une foule de de- 
pressions oil se cachent autant de mares vaseuses, humbles satellites du grand lac d’azur 
infiniment tranquille, qui reflete le soleil ou les nuages et nulle autre chose. La terre 
est gercee par la gelee, de couleur bise, a peine relevee de loin en loin par une 
plague neigeuse ou par une petite tache jaunatre d’herbe, rude et courte, et, la-bas, 
dominant tout, les enormes montagnes de neige, aux formes lourdes et ramassees, 
comme accablees sous les poids de leur solennite morne, achevent rimpression d’ennui 
desole que donne ce paysage hostile a la vie.» 
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And with regard to the countr)' farther south he says: »Le 14 octobre, nous 
recommengames la traversee d’une puissante chaine de montagnes presqiie egale a 
I’Arka tagh. Sur ses pentes septentrionales, quelques oignons sauvages croissaient 
jusqu’a pres de 5300 metres d’altitude; au dela la sterilite etait absolue. Le vent 
d’ouest, qui ne nous avait pas fait grace une heure depuis que nous avions franchi 
le ZarachoLi davan, fut plus terrible encore pendant les deux jours que dura le 
passage de cette chaine.* 

Still farther south in 34° N. lat, he makes the following general reflections 
upon: »ces solitudes desolees et infinies, dont la tristesse ne saurait s’exprimer. 
Maintenant comme auparavant chaque jour on traversait de hautes vallees arides, 
on longeait des lacs bleus, on franchissait des cols converts de neige, et, chaque soir, 
on voyait devant soi de blanches montagnes dresser leurs masses majestueuses et 
glacees, des vallees s’etendre, mornes et steriles, des lacs deployer leur azur immo- 
bile et s’evaporer melancoliquement au soleil.» 

On the 2nd and 3rd November he notes: »Nous traversames deux cols qui 
nous menerent dans une vaste vallee herbeuse, se dirigeant indefiniment vers le sud- 
est et s’etendant entre le versant meridional des montagnes dont nous sortions et 


une magnifique chaine neigeuse dont les pics se dressaient a perte de vue, resplen- 
dissants et ranges au cordeau comme une ligne de cuirassiers au port d’armes.» 

Dutreuil de Rhins’s expedition travelled along the north side of the Addan- 
tso, Tschargut-tso, and Selling-tso, the names of which he appears to have inter- 
changed; for he calls the first of the three Fschargad tso, the second Lac Sinueux, 
the third Gya ring tso. It is just possible that this last name is right, for we also 
find it in Bower, in the form Garing Cho. We have already seen that Bower also 
calls the Addan-tso Chargat Cho, but is on the other hand ignorant of the real Tschar- 
gut-tso. It is possible that by Tschargut-tso the natives — at all events, certain tribes — 
mean the two freshwater lakes which are connected by a short, narrow sound. About 
the Naktsong-tso Dutreuil de Rhins obtained no information ; his route ran too far 
to the north. He did however hear the name, and with regard to it Grenard writes: 
»Nous voulions nous ren.seigner sur le Nag-tchang, dont park la geographie chinoise 
et que Dutreuil de Rhins supposait etre une ville non eloignee . . . Nous apprimes plus 
tard que ce mot de Nag-tchang etait le nom du pays, meme ou nous etions, dont 
le chef-heu est Sen-djadzong, au sud des montagnes.* With regard to the three 
lakes first mentioned I will add what Grenard writes about them: »Le 13 novembre, 
nous campames au bord d’un grand lac d’eau douce, le Tchar-gad tso, qui s’etalait 
dans le fond d un cirque de montagnes neigeuses dont les pieds baignaient dans les 
eaux au bleu vif, contmuellement grondantes. La vue en etait fort belle et Dutreuil 
de Rhins la comparait a celle que Ton a entre la Bosphore et les Dardanelles par 
un beau temps cl h.ver apres une tombee de neige. Le lendemain et le surlende- 
main, nous suivimes par un etroit sentier la cote du plus joli lac qu’on puisse imaginer, 
reserre, sinueux comme un serpent de saphir, chatoyant au soleil et tressaillant a 
a brise, exactement enchisse entre des parois marmoreennes, se glissant dans des 
criques aux ecoupures capricieuses, contournant des promontoires curieusement et 
nettement tallies, se prolongeant encore par derriere les rochers qui semblaient le 
borner. C eut ete une promenade delicieuse si le froid n’avait ete si apre. Le 16, 
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nous nous retrouvames dans un de ces paysages desoles d’autrefois, dans une vaste 
vallee, couverte d’efflorescences salines, avec, au pied des grands monts blafards, 
un lac sale et pris par les glaces, qui s’etendait au loin, indefiniment morne et 
triste. C’etait le premier lac gele que nous rencontrions, comme aussi le plus grand 
que nous eussions encore vu. On Tappelle Gya-ring tso, nom qu’il merite par sa 
longueur exceptionnelle de cent kilometres. C’est sur sa rive meridionale que M. 
Bower fut arrete et oblige a retrousser chemin . , . Continuant notre marche, nous 
arrivames au bord m^me du Gya-ring tso. II neigeait et nous etions enveloppes 
d’une brume epaisse a travers laquelle nous nous dirigions a la boussole. Nous 
nous engageames ainsi sur la glace du lac, mais des craquements, accompagnes d’un 
tremblement de la surface, nous fit revenir precipitamment sur nos pas, et apres de 
longs tatonnements causes par I’impossibilite de distinguer nettement, dans I’obscurite 
blanche qui nous entourait, I’eau gelee de la terre ferme, nous reussimes a contourner 
le lac par Test, nous franchimes la glace d’un etang, traversames des collines et 
parvinmes au pied de la grande chaine, dans un vallon vert ou se detachaient en 
noir plusieurs tentes et la muraille vivante d’un gros troupeau de yaks domestiques. 
Ce lieu s’appelait Tag-sta pou (24 Novembre).» 

It is interesting to learn that the Selling-tso (Gya-ring tso) was frozen as early 
as the end of November, and this in spite of the lake being salt and of its large 
area. It is true the salinity is not very great; but one would expect that the lakes 
Addan-tso and Tschargut-tso, that lie to the west of it, both perfectly fresh and 
both very much smaller, would freeze before it does. In the end of November they 
were however open, while the Selling-tso, the biggest lake that the French expedition 
had hitherto encountered, was also the first frozen lake they saw. The explanation 
must lie in the depth. The part of the Selling-tso which I sounded was extra- 
ordinarily shallow, and if the depth throughout does not exceed a few meters, the 
water, being so slightly saline, ought by the end of November to be so cooled right 
down to the bottom that it needs but one or two still days and nights for a thin 
crust of ice to cover the entire lake, and by the middle of January and February 
this ought to reach a not inconsiderable thickness. In the Tschargut-tso, in which 
we obtained depths of fully 48 m., a longer time will be required for the cooling 
of the water, and the ice will therefore form later. The same thing would appear 
to be true of the Addan-tso. 

The map of the French expedition, notwithstanding that it marks a vast advance 
upon Bower’s map of the same region, does not show the hydrographical inter- 
relations of the three lakes in question. The expedition kept to their northern shores 
and was therefore unable to see the sounds that connect them. Grenard’s sketch 
of the Addan-tso and the Tschargut-tso bears a very close resemblance to my map, 
and the isthmus between the two lakes is shown as very narrow, though not cut 
through by a river-arm. The western lake is represented as lying 50 m. higher than 
the eastern, whereas the real difference of altitude between them barely reaches i 
m. In Grenard’s Lac Sinueux it is easy to recognise my Tschargut-tso with its 
projecting peninsulas and deeply penetrating bays. The distance between the Tschar- 
gut-tso and the Selling-tso is as nearly as possible correct, but the river Jagju- 
rapga, the stream which carries the water from the former into the latter, is w^anting. 
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All the same the map shows the gap in the mountains through which this river 
flows. Hence it is positively wrong to make the Tschargut-tso lie 30 m. higher 
than the Selling-tso. On the northern shore of the last-named, which is everywhere 
flat, the map gives quite close to the lake three different alitudes, namely 4462, 4430, 
and 4450 m. respectively. I propose, in a special chapter, to analyse the altitudinal 
observations which we possess of the Tibetan highlands. Here I will only mention 
that there exists a difference of not less than 300 m. between Bower’s and Grenard’s 
altitudinal observations for the Selling-tso; whereas the former makes the lake lie 
at 4732 m., the latter puts it at 4430 m. According to Littledale the altitude is 
4720 m. IMy own obsen'ations resulted in an altitude of 4611 m. for the Selling- 
tso. By taking the mean of the three values first quoted we obtain 4627 m., and 
this approaches within 16 m. of the altitude which Dr. Ekholm has calculated from 
the data that I obtained. 

The French map represents three rivers as entering the Selling-tso, a »torrent 
gele», a »Sa-tchou, riviere gelee», and an »eau abondante». According to the map, 
the travellers crossed the Satschu-tsangpo rather more than 20 km. from its mouth, 
and we are told that the river was frozen in the end of November. 


In the third volume descriptive of the expedition Grenard has in an excellent 
way gathered up the general geographical characteristics. I will take the liberty of 
quoting one or two further passages from it for the purpose of illustrating the features 
which we are just now considering: 


»Entre le meridien du lac Pang-kong et celui de Nag-tchou les chaines des 
rnontagnes sont separees par de hautes vallees steriles que les Tibetains appellent 
t angi semblables aux Pamirs. Ce sont de veritables plaines d’une altitude absolue 
considerable. ^ II est a peine necessaire de dire que ces plaines ne s’allongent point 
sans interruption ainsi que des plates bandes entre les chaines latitudinales; I’espace 
qui separe celles-ci est en realite sans cesse coupe par les chaines transversales et 
bossele par les contreforts des unes et des autres. Neanmoins il subsiste une notable 
etendue de plaines dispersees, presque toutes fort vastes, plus vastes en gijn^ral que 
es Pamirs, et toutes occupees dans leur parties les plus basses par un ou plusieurs 
lacs. Le terrain y a si peu de pente, ou y a des pentes si mal determinees qu’il 
se transforme lete en marecage et n’est solide que lorsqu’il est gele. C’est iuste- 
ment le caractere de la toundra siberienne. Lorsque nous pronongons le mot de mare- 
cage, nous evoquons volontiers de vastes etendues toutes verdissantes d’herbes fraiches 
et plantureuses. Dans ces contrees du haut Tibet ce sont au contraire les vallees 
e p us steriles qui sont les plus marecageuses. Au sud des monts Dutreuil de Rhins 
e caractere marecageux diminue; les vallees ont plus de pente et plus de vege- 
tation quail nord, en meme temps qu’elles sont moins etendues en general.. 

_ renards chapter entitled .Hydrographie du Haut Plateau Tibetain» is both 
interesting and ins^uctive for our present purpose. He regards the region between 
the Arka-tagh and the valleys of the Indus and the Brahmaputra as being entirely 

DedT^n to* lacustro>. During the course of their journey the French ex- 

pedition touched no fewer than 45 lakes, most of which were unknown. The time 

th^ oortSs'Tv r l^kes on the Tibetan plateau, 

portions of it still unknown are as yet too great; but even now the Lmber 



JOURNEYS OF BONVALOT, DUTREUIL DE RHINS AND GRENARD. 503 

which have been discovered amounts, I am sure, to something like 200. If to these 
we add the pools and smaller sheets of water, the number will of course easily run 
up to several thousands. 

On the highest parts of the Tibetan plateau the French expedition in 1893 
mapped 17 lakes between the Arka-tagh and the Lha-ri Me-long, all of them of 
medium dimensions. Nor did they discover any lakes of large size between the 
sources of the Kerija-darja and the Panggong-ts’o. The largest was the Ma-ouang 
ts’o, with an area of about 700 sq. km. Grenard estimates the area of Lake Mont- 
calm at less than 600 sq. km. and the A-rou ts’o at less than 500 sq. km. The 
Lac des Hemiones is computed to have an area of 600 sq. km. Grenard con- 
siders it possible that this lake may be made up of two separate basins. The Hor- 
pa ts’o covers an area of 300 sq. km. All the rest are each less than 200 sq. 
km. But large lakes occur south of the range of Me-long gang-ri. The Tchar-gad 
ts’o (= Addan-tso) reaches 400 sq. km. The surface of the Gya-ring ts’o (= Selling- 
tso), which according to Grenard is as long as the Koko-nor, though narrower, he 
estimates at 1300 sq. km., while the Nam ts’o he computes at 1800 sq. km. 

»Les eaux des lacs que nous avons vues sont salees et quelquefois chargees de 
soufre comme celle de I’Atchyk koul sur le plateau de Gougourtlouk, ou d’ammo- 
niac comme celles du lac sur le bord duquel nous avons campe le ler novembre 
1893. Nous n’avons releve que deux exceptions: le Tchar-gad ts’o et le Nam ts’o 
dont les eaux sont douces, au moins potables, car nous en avons bu. Nous nous 
sommes meme servi de I’eau du Nam ts’o pendant cinq semaines.» 

Grenard states that the expedition was unable to measure the depth of any 
of the lakes they saw, but he assumes that they are not very deep; and he truly 
observes: »Le lac Pang kong, dont les eaux ont moins de 45 metres d’epaisseur 
ne compte vraisemblablement pas parmi les moins profonds.» 

I myself obtained a maximum depth of 48 m. in the Panggong-tso, and this 
value, which I also sounded in two other lakes, was the greatest I found through- 
out the whole of Tibet. With regard to depths Grenard distinguishes with perfect 
correctness between two different groups of lakes. »Les lacs de montagne aux 
rebords accentues et decoupes, tels que le Pang kong, le Ko-ne ts’o, le Nam ts’o, le 
Pam ts’o, le Tchar-gad ts’o, le lac Sinueux, sont plus profonds que les lacs de plaine 
aux limites indecises, ceints de marecages, comme le Boul-ts’o, le Gya-ring ts’o, le 
Tag-tsa ts’o, le Soum-dj'i ts’o. Tandis que le Gya-ring ts’o gele au commencement 
de novembre, les eaux du lac voisin, le Tchar-gad, sont libres a la meme epoque, 
et celles du Nam-ts’o ne sont prises par les glaces que dans la seconde moitie de 
decembre.» Otherwise Grenard considers that the greater part of the lakes of Tibet 
are »mixtes»: i. e. their shores are partly rocky, partly flat and marshy. Nowhere 
on the north of the high plateau did they find lakes that were entirely surrounded 
by mountains. These exist principally in the southern regions, where the surface 
relief is more accentuated. According to Grenard’s observations all these lakes are 
shrinking in consequence of the heavy evaporation and the small compensation that 
they receive from clouds and inflowing streams. 

»En certains endroits on voit la trace tres nette de la baisse des eaux. Ainsi 
le petit lac Tachlyk koul, a I’ouest, est ceint de plusieurs gradins superposes. 
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aujourd’hui a sec, qui ont ete fa^onnes et poHs par les eaux durant des siecles et 
affectent une regularite qu’on croirait artificielle. Sur les parois du lac Sinueux on 
apergoit la marque de I’ancien niveau a pres d’un metre au-dessus du niveau actuel. 
Nous avons note deux lacs recemment desseches, dont le fond peut avoir encore 
un pen d’eau au mois de juillet. Enfin entre I’Altyn tagh et I’Oustoun tagh, par- 
ticulierement sur notre route entre le Keria daria et I’Angid koul, et en divers points 
des plateaux du nord, nous avons observe un grand nombre de cuvettes de faibles 
dimensions, oil les eaux ont evidemment sejourne autrefois, a une epoque assez 
reculee.x 


Generally speaking, all this agrees on the whole with my own observations, 
except that we must not restrict the desiccated lakes to the area indicated by Grenard: 
the region in which they occur with the greatest frequency would appear to be in 
the neighbourhood of the highest mountains. 

With regard to the rivers of the Tibetan plateau Grenard says that the longest 
have a counse of 50 to 60 km. Amongst them he names the Jaschil-su in the west 
and da riviere de I’Antilope* in the east. In the region to the north of the Dutreuil 
de Rhins mountain-range he speaks of a river which was 15 m. broad and 3 feet 
deep, though it was only a sound connecting two lakes. On the south side of the 
same range they passed a river-bed, which was 320 m. broad, but perfectly dry, 
and which terminated in a lake that was likewise dried up. South of lat. 32° 20' 
running streams became more numerous. »La riviere des Lievres qui se jette dans 
le lac des Perdrix, roule a la fin d octobre une eau rapide, profonde de deux pieds. 
Sa vallee est d’ailleurs exceptionnellement encaissee. Le torrent tributaire du lac 
ammoniaque est aussi assez abundant et encaisse.» South of the Lha-ri Me-long 
range the rivers are bigger still. He estimates at 75 km. the length of the Gyou 
tchou, which empties into the Panggong-tso; while he puts the length of the Bogtsang- 
tsangpo at 135 km.* ^ 


But I cannot dwell^ longer upon Grenard s valuable and extremely useful 
work, beyond saying that it is absolutely indispensable for every student of the geo- 
graphy of fibet; it is far superior to any other of the accounts which I have here 
briefly touched upon. And its own intrinsic value is in a high degree enhanced by 
the map which Grenard prepared and has published in an atlas of 25 sheets on the 
scale of I - 500,000 This again marks an incalculable advance upon even the maps 
prepare 5 t ^ o cers of the Russian General Staff. The astronomical observations 
were made by Dutreuil de Rhins. The mountain-ranges are shown by means of 
equidistant curves, which makes them stand out with sufficient distinctness, even 
though they are sometimes drawn only in outline. All altitudes are entered, and the 
depressions are shown m a clear and distinct way. The map . would undoubtedly 

nen'' d Vh '^''lour been used, although it can of course be dis- 

L m^r rh topographical details of 

astrnnom' al T exact, and it is not difficult, even without the help of the 

astronomical observations, to determine where you are. Such errors - and it is of 
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course always impossible to avoid errors entirely — such errors as do occur are of 
no moment. One of these Grenard himself corrected later, namely that of uniting 
the Selling-tso and the smaller lake to the east of it, into one lake on his big general 
map. With great industry and labour Grenard has collected all the information that 
we possess with regard to the orography of Central Asia, and has embodied it on 
a general map on the scale of i : 400,000 — »Carte de I’Asie Centrale dressee d’apres 
les travaux des explorateurs modernes, les cartes chinoises, et les renseignements 
des indigenes.)) The dominating mountain systems are depicted by means of heavy 
brown lines with the native names wherever such exist; otherwise European names 
are attached, these being nearly always explanatory. Mount Wellby is, for instance, 
the range which runs south of Wellby’s latitudinal valley. Later on I shall have 
occasion to refer again to this excellent map. 

Quite recently Grenard has published a very readable and able account of his 
journey, written for the general public.* From it I venture to quote the following 
succint and clear description of the physical geography of high Tibet: »Physique- 
ment le Tibet se divise en deux parties, la region des lacs et celle des rivieres, 
qui enveloppe la precedente de trois cotes en demi-cercle. La region des lacs, qui 
s’etend entre le lac Pang-kong, les sources de Tlndus, le Dam La-rkang la, les 
sources du Solouen et du fleuve Bleu et enfin celle des rivieres du Turkestan, affecte 
la forme d’un fer de hache, ayant 300 kilometres de largeur a I’emmanchure du cote 
du lac Pang-kohg, 700 a I’autre extremite, sur 1100 de largeur et couvrant ainsi 
une surface egale a celle de la France. Cette partie du Tibet etant la plus eloignee 
de rOcean, les precipitations atmospheriques y sont plus rares qu’ailleurs, le climat 
y est d’une grande secheresse et les eaux n’y peuvent acquerir assez de puissance 
pour triompher des obstacles et se fagonner un chemin vers la mer. Les chaines de 
montagne sont largement etalees, arrondies, mal articulees, separees par des vallees 
presque plates, semblables aux Pamirs, d’une altitude absolue considerable, medio- 
crement inferieure a celle des sommets. Aucune pente generale n’y est suffisamment 
determinee pour permettre aux eaux de s’assembler en rivieres; les ruisseaux et les 
torrents vont s’endormlr dans des lacs innombrables, eparpilles de tons cotes 
comme des fragments de miroir brise. L’ecoulement des eaux est si peu favorise 
que le terrain est entierement impregne d’eau, sauf sur les cotes, gele et solide 
pendant huit mois de I’annee, boueux et mouvant au cceur de I’ete. Aucune autre 
contree au monde n’a une altitude moyenne egale sur une pareille surface. 
Cette altitude moyenne est superieure a 5000 metres, les vallees ayant de 4400 a 
5300 metres, les pics des 6000 a cols de 5000 a 5800. La partie sep- 

tentrionale de cette region est la plus eleve, les vallees n’y ont jamais moins de 4800 
metres; aussi la temperature est-elle fort rigoureuse . . . La vegetation est a peu pres 
nulle et le peu d’herbe qui pousse n’est jamais verte. Les patres tibetains n’y 
viennent point planter leur tente ... La partie de la region lacustre, qui s’etend en 
segment d’ellipse entre le Pang-kong et le Nam-ts’o, le long de I’itineraire de Nain 
Singh, plus meridionale et un peu moins elevee (4600 metres en moyenne), est plus 
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* Le Tibet; le Pays et les Habitants, Paris (1904). 
He din, Journey in Central Asia. IV. 
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habitable . . . Terre dure et avare, qui ne donne qu’a regret un peu de pain aux 
homines qui I’habitent. Aupres d’elle les plus sauvages cantons de la Suisse res- 
semblent a des pares de plaisance. En quelque lieu que Ton soit, on est entoure 
de hauteurs que la neige ne quitt'e jamais, on est flagelle par des vents vehements 
et aigus, expose a des froids polaires. L’a.spect de la nature est austere, monotone, 
accablant par I’enormite des proportions, rarement egaye par un soupgon de grace 
fugitive. Le sejour en serait presque insupportable si le ciel et I'eau n’etaient clairs.» 



CHAPTER XXXIIL 


LITTLEDALE, CAREY, NAIN SINGH, BOWER, AND DEASY. 


I will now proceed to consider the last of the three great journeys right across 
Tibet from north to south, namely that of Littledale and his party. Leaving 
Tschertschen on 12th April 1895, they reached Srinagar in the middle of November 
the same year, after having crossed Tibet from north to south and from east to 
west. As an energetic and hurried »penetration» into one of the most inaccessible 
and inhospitable mountainous countries on the earth this journey is a wonderful one; 
but it has very little to do with geographical exploration. In point of results it 
cannot for one moment compare with the second French expedition with which we 
have dealt in the preceding chapter. Had Littledale been the first who crossed Tibet 
from north to south, his journey would have been valuable as proving the practi- 
cability of such a journey; but we did already know that it is not impossible to 
cross the country from East Turkestan to the Tengri-nor. His address to the Royal 
Geographical Society of London did not contain any strikingly new facts: it gave 
no general view of the physical geography of the country, but only a brief account 
of the actual journey itself and of the minor events that happened on the road. 
The account conveys the impression that the sole object of the journey was the 
desire to reach Lhasa. The discussion which followed the paper was also more than 
usually barren of results; but then the address itself did not suggest any interesting 
topics for discussion. Still we ought to be grateful for even small contributions. 
Littledale’s journey has at any rate the merit of having given us a fairly good map 
of the region traversed, a region in which he was almost everywhere the first Eu- 
ropean. True, it shows a lack of practical wisdom to have travelled from Tscher- 
tschen to the point where Wellby intersected their route a year later by precisely 
the same road that Dutreuil de Rhins had already used; for even though the results 
of the latter’s journey were not then published, and consequently were unknown to 
Littledale, still he might quite easily have learned in Tschertschen which route the 
French expedition had chosen. But from the point of intersection just mentioned 
all the way to Goring-la in the Nin-chen-tang-la Littledale broke new ground. His 
map gives a good idea of the country and is much better than Bonvalot’s, although 
it cannot for one moment be compared with Grenard’s. 
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Littledale crossed over the Arka-tagh — like Pjevtsoff, he incorrectly calls 
it the Akka-tagh — by a pass which lies only a very short distance west of 
the pass wdiich I chose a year later. What he says about it is this: 

»The pass, though not steep, was high and long, and it cost us the lives of 
five or six donkeys and a couple of horses. We found ourselves at last on the 
Tibetan plateau, having lakes and low mountains to the south as far as could be 
seen, and to the north we had the high range of the Akka-tagh, with fine glaciers 
and snowfields . . . The Tibetan plateau proper, which probably has an average 
height quite 2,000 feet in excess of the Pamirs, has, in its northern part especially, 
a very small rainfall, and in the absence of rivers the drainage of the country finds 
its way into one or other of the innumerable lakes, which, having no outlet, are 
salt. Except in the volcanic country, the valleys are broad and open.» Mysterious 
volcanoes appear with too great frequency in Littledale’s address, and there exist 
many reasons why their existence must be received with doubt, not the least being 
that he travelled past them too hurriedly, and he appears to have taken every conical 
mountain for a volcano. 


»We passed through a volcanic country with little grass, and water rather 
scarce. Later in the summer the grass would be better, but in May there was onlv 
the previous } ear s growth, which had had all its nutriment weathered out of it, 
and our animals began to suffer severely.)' 

With regard to the general orographical configuration of the country Littledale 
justly calls attention to the slight degree in which the mountain-ranges rise above 
the base of the plateau: AYe travelled on for some time with a dwindling stud 
over a succession of passes of no great height above the general run of the country, 
but man)- of them were steep.» On the other hand the following observation is only 
in part correct. >'After we left the Akka-tagh we never saw a single continuous 
mountain-range till we came to the Ninchen-Tangla, south of the Tengri-Nor,» an 
observation w-hich can only be based upon an illusion, for not only is it impossible 
to ave travelled such a great distance without crossing over at least one range the 
eastern or western termination of which would have been out of sight, but, from the 
summit of a pass )-ou often fancy you can see a breach in a range where in reality 
there exists onl)- a relatively deep depression or saddle. Then we once more have 
the volcanoes croppmg up: AVe passed three very conspicuous volcanoes, which 
must have been considerablj^ over 20,000 feet. They had made excellent landmarks 
for some .me previously. Between 36° 50' and 33° 50' N. lat., our path lay through 
a ver) volcanic region, numerous undoubted volcanoes being visible. South of 33° 50' 

Tonp-o » months later we passed the conspicuous volcano 

hesiSon r f t r this particular volcano, and I have no 

^ — tion wdth any form of 

o “ othe vol ' "^"P' " attitude wL regard 

to the other »volcanoes» of which Littledale speaks 

able for ta' '“"K- E., was remark- 

— and I think rtf first ram since leaving the Black Sea in November 

monsoon, the skies became more cloudy as we went south, and we frequently 
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had small showers — and we saw the first men since Cherchen, in the middle 
of April. » 

It must be regarded as an exceptional circumstance, that Littledale was able 
to cross the whole of northern Tibet in the summer without experiencing a single 
shower before he reached the latitude stated. Perhaps however he means a good 
steady rain and ignores slight passing showers, for these are not at all uncommon in 
northern Tibet even in early summer. With regard to the rainfall, he made the 
same observation that other travellers have made, including Rockhill and myself, 
namely that it increases from north to south, especially during that part of the year 
in which you are, as it were, riding to meet the rain. 

After the following brief statement: »We were everlastingly crossing from one 
lake basin to another, but as we got south the gradient became less steep than 
what we had met with further north, » Littledale goes on to the equally brief state- 
ments about the Selling-tso and the Satschu-tsangpo which I have already quoted. 
Speaking of the Tengri-nor, he says: »We crossed a low pass, and then came in 
sight of the Tengri-Nor, locally known by the name of Nam-tso = Great Sky Lake, 
vividly blue, stretching away far to the east, with here and there a small island. 
A number of promontories jutted into the lake from the north, while on the south 
it was fringed by the magnificent range of the Ninchen-Tangla; — a succession of 
snow-clad peaks and glaciers, partially hidden in clouds and vapour, which added to 
their size and grandeur, while above all towered with cliffs of appalling steepness 
the great peak of Charemaru, 24,153 feet.» 

In the following passage he does give in brief and graphic terms a little 
resume of the physical geography, his observations wdth regard to the dried up 
lakes being especially interesting. 

»Almost without exception every lake in this country has greatly decreased in 
size, and the process is still going on; there are lines of gravel, sometimes six or 
eight, one above the other, showing the height the water once had been, and marks 
high up along the rocks, as much as 200 feet above the present water-level, were 
occasionally found. On the sides of the hills surrounding the Lakor Tso the marks 
were peculiarly distinct. In past times the size of the lakes must have been vastly 
larger than at the present day. I noticed in several instances that when lakes had 
divided into several smaller ones by the subsidence of the water, the top of the 
ridge of land separating them was usually about 40 yards wide, perfectly level, and 
having the appearance of an artificially made dam or railway embankment. There 
was capital grazing in most places, the grass much resembling the bunch grass of 
the Western States. The country ahead promised to be easy travelling, and so it 
proved to be — valleys joining on to each other with gentle passes right up to the 
Ladak frontier, a great contrast to the country south of Cherchen, which resembles 
a ploughed field on a gigantic scale; and as our course unfortunately did not lie up 
a furrow, we had to cross from ridge to ridge.»* 

Carey’s description of the journey which he and Dalgleish took, in the year 
1885 — 86, through the same parts of Tibet as those traversed by the three north- 

‘ A Journey across Tibet; from North to Souths and West to Ladak, by St. George R. 
Littledale, in Geographical Journal, Vol. VII (May 1896), pp. 453 fF. 
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to-south journeys that I have dwelt upon above does not tell us very much that is 
new about the character of the general geography of the country. But his map, 
although destitute of detail, is nevertheless valuable. About the Ajagh-kum-kol and 
its environs he gives us the following information: — 

»We crossed the Chiman Tagh range of mountains by the Amban Achkan 
Pass. The view to the south from the top of the pass showed us a wide plain 
with a good deal of water about it, and another formidable range of snowy moun- 
tains beyond in the distance. A big lake called the Chong Kum Kul stretched 
away to the west farther than we could see, and a large river flowed down the 
plain from east to west, emptying itself into the lake. On descending we found 
that the plain was a huge morass which could not possibly be crossed by our bag- 
gage-animals, and we therefore had to follow the right bank of the river for some 
forty miles to the east before a place for crossing could be found. The Kalmaks, 
who usually leave Abdal in May and return from Lhasa in February or March, 
are able to cross this plain when homeward-bound in the winter, but are obliged in 
summer to make a circuit to avoid the morass.» 

Interest attaches further to his mapping of the Bokalik valley and its stream, 
which he calls »a very considerable stream». It was June when he was travelling 
through this region, and he says of the weather that »hail or snow fell almost 
ever}' day.»* 


We have also five great latitudinal journeys across the Tibetan highlands, 
three from west to east, namely those by Nain Singh, Bower, and Wellby, and two 
from east to west, namely Littledale s and my own. To three of these I have al- 
ready alluded above, namely my own, Wellby’s, and Littledale’s, and I have, further, 
on several occasions compared my own observations with those made by Nain Singh 
and Littledale. All that now remains therefore is to recall some of the physico- 
geographical features w'hich Trotter succeded in deducing from the itinerary and 
observations of the famous and able pundit, whose results far surpass in point of 
value those of many European travellers. In the year 1873 Nain Singh travelled 
from Leh to India via the Tengri-nor and Lhasa. The most interesting part of his 
journey is that which led to his discovery of the great central Tibetan lacustrine 
region south-west of the Tschargut-tso. From the purely scientific point of view his 
journe} can only be looked upon as a pioneer effort, but in that character it affords 
clear and distinct indications of the plentiful harvest which a modern explorer would 
be able to reap m those regions. Of the road from Noh to Thok Daurakpa he 
gives the following general descriptions: - .From Noh the Pundit toiled on for many 
weary marc es o\er this Tibetan plateau; his road lay eastward along a wide, open, 
grassy valley, vapung in width from 6 to 10 miles, bounded on the north and south by 
ow grasscorered hills, through which occasional openings gave a view of extensive 
p ains stretching aw'ay as far as the eye could reach. Beyond the hills sometimes appe- 
are snow-capped mountains, while an occasional shepherd’s tent in the foreground, 
and the frequent appearance of large herds of wild asses, antelope, and gigantic 
wijd_^i^Ji^d to relieve the monotony of the journey. In almost every day’s 

c„e,, L a. d. 
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march large sheets of water were passed, generally salt, but occasionally fed by 
fresh-water springs. At the latter the Pundit and his companions would fill their 
Avater-skins, as they rarely knew from day to day whether or no they would be 
able to obtain a fresh supply on the road . . . For the first thirty marches from Noh 
the heights of the camping-grounds varied between 13,700 and 15,000 feet, and for 
the rest of the journey to Namcho the ground was somewhat higher, but there was 
no considerable rise or fall throughout this portion of the Pundit’s route. The large, 
flat, open valleys traversed by the Pundit, locally termed Sangs, appear to be much 
of the same nature as the Pamirs between Eastern and Western Turkistan and the 
yUgas of Northern Ladakh. These sangs of Tibet, however, would seem to have 
more of plain and less of precipitous mountains than either the Pamirs or the Jilgas.» 

Nain Singh gives the following information about two small salt lakes east of 
the Tso-ngombo and south of the valley of the Tsanger-schar down which I travelled: 
»The Pundit passed eii route the salt marshes of Khai Chaka and Dakdong Chaka, 
from which the people of the surrounding country collect large quantities of salt, 
which they carry for sale to Ladakh. He states that the salt forms a crust, lying 
like a sheet of ice on the surface of the mud. The salt-seekers sink through this 
crust up to their loins in mud and water and remove the salt, which they subse- 
quently wash, clean and dry in the sun.» 

»For ten marches from Chabuk Zinga to Hissik Chaka the country was unin- 
habited; the road lay over a plain similar to Avhat had already been traversed 
between Noh and Chabuk.» 

»From Kezing eastward for a distance of 80 miles, up to I'hok Daurakpa, the 
country was uninhabited Avhen the Pundit passed through it; but it is occupied by 
the Khampas of Garche at certain seasons of the year. There is capital grazing, 
and an abundant supply of water and fuel (argols) throughout. The road lies the 
whole way in one of the broad open sangs before described, lying between ranges 
of hills running east and west. South of the Tashi Bhup Cho, the southern range 
runs off in a south-east direction, rising rapidly in height, and forming a massive 
group of snow-covered peaks, known as the Shyalchi Kang Jang, the positions of 
several of which were fixed by the Pundit, although at a distance of from 30 to 
40 miles south of his road. From this snowy group flows northwards a very con- 
siderable stream, the Shyal-chu, which was crossed by the Pundit in three separate 
branches, noAvhere more than a foot in depth, but said to be passable only with 
very great difficulty during the floods caused by the melting of the snow in the 
summer months.* 

With respect to the road from Thok to Lhasa we read inter alia: »His route 
lay over precisely the same kind of country that he had previously traversed; it 
crossed several streams, all flowing to the north . . . Although the plain he was now 
traversino- was more than 16,000 feet above the level of the sea, the Pundit does 
not appear to have suffered very much from the great elevation; the Aveather Avas 
mild, and he speaks of the Avhole of the journey over the plains of Tibet as a 
delightful pleasure excursion, Avhen compared with his experiences over the Kara- 
Korum and other passes on the road from Leh to Yarkand.* 
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»In the 8th march from Thok Daurakpa the Pundit encountered a lofty range 
of mountains which was crossed by a high but easy pass called Kilong, 18,170 feet 
above sea-level. This range runs southward and culminates in some enormous peaks 
known by the name of Target Lha, from which extends eastward a snowy range, 
numerous peaks in which were fixed by the Pundit, along a length of 1 80 miles, up 
to where the range terminates in a mass of peaks called Gyakharma, which also lie 
to the south of and very near the Pundit’s road. The highest of these Gyakharma 
peaks was ascertained by measurement to be 22,800 feet above sea-level . . . This 
range is probably not the watershed between the basin of the Brahmaputra and the 
lake country of Hor, for the Pundit was informed that to the south of the range, 
running parallel to it, is a large river, the Dumphu, or Hota Sangpo, which ulti- 
mately changes its course and flows northwards into the Kyaring Lake.» 

»The Pundit is of opinion that the Dangra Yum Cho, and the smaller lake of 
Tang Jung to the north, were formerly connected together in one vast expanse of 
water. The Dangra Lake is even now so large, and the wind sometimes raises 
such violent waves, that the Pundit compares it to the ocean.» 

»Thus far on his journey the Pundit .states that a cart might be driven all the 
wa)- from Noh without any repairs being made to the road; but in crossing the 
range which bounds on the east the Pembo country, the path was steep and diffi- 
cult. There is an alternative road, however, lying to the north, by which it is said a 
cart (supposing there to be such a thing in the country) might easily travel from Thok 
Daurakpa to the Namcho Lake without meeting a single obstacle en ro2ite. The country 
to the east of the Pembo district is of a precisely similar nature to what the Pundit 
had already passed through on the west. It is inhabited as far as the Namcho Lake 


by pastoral Changpa nomads, who live mostly on the produce of their flocks and herds.» 

The following condensation by 1 rotter, based however upon the Pundit’s 
itinerarj", is especially interesting, and proves the perfect correctness of the concep- 
tion which the Pundit formed thirty years ago of the general character of the Tibetan 
highlands. »The height of the plateau traversed appears to vary but little between 
15,000 and 16,000 feet above the sea-level. The plain is, as a rule, confined 
between mountains which run parallel to the direction of the road, but a few' trans- 
\erse ridges of considerable elevation are crossed en route. The drainage all tends 
to the north, the streams from the snowy range to the south finding their way into 
nuinerous large lakes, which either lie in the sangs traversed by the Pundit, or are 
enc ose in similar sangs to the north. These lakes are the characteristic features 
of the country, and the Pundit may well be proud of the discovery and survey of 
such a numerous and extensive system. Of the whole series, extending from Noh 
to Lhasa the only one that has hitherto been known to geographers is the Nam 

o or engn ur of the extreme east, which, although its position with regard 

o a.sa was approximately known, and was marked on the old Chinese maps, yet 
s on j wit m t e ast ew years that its position and extent have been determined 

anjt mg me accuracy, this was done by another Pundit, a pupil of the veteran 

explorer whose discoveries I am now relating. 

... ji • newly-discovered lakes, the Dangra Jum Cho, is about 

a s in eng , > 25 m breadth at its widest part; another large lake, the 
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Kyaring Cho, is 40 miles in length, and from 8 to 12 across. The waters of the 
former are slightly brackish, but those of the Kyaring Cho, and nearly all the lakes 
to the east, are beautifully fresh, and, as well as the streams which feed them from 
the south, contain abundance of fish, and are covered by myriads of wild-fowl. 
Unfortunately for themselves, the Changpas have a prejudice against killing and 
eating either fish or fowl. 

On the occasion of the former exploration of the Namcho Lake it was frozen 
over, and although the Pundit made the complete circuit of the lake, he was unable 
to discover any stream flowing from it. On the present occasion, however, our 
Pundit, having visited it in the autumn, before its waters were frozen, distinctly 
traced a stream issuing from its north-western extremity, and flowing in a westerly 
direction. Although, at the time he saw it, the stream was not more than a few 
feet in width, the watercourse was broad and deep, and in the summer months 
must give exit to a large river. »* 

Considering the time at which this journey was made, its results are especi- 
ally important; the interior of Tibet between Ladak and the Tengri-nor was at that 
time perfectly unknown. Now however we command more plentiful materials for 
forming an opinion as to the general geography of the country; but the observa- 
tions which have been made since Nain Singh’s time have only confirrned the accu- 
racy of his observations. The passages which I have cited above from his journey 
require no further comment. It is significant that he found the climate relatively 
mild; this may in no slight degree be accounted for by the fact that the whole way 
he had the constant wind at his back. He states that the rivers which he crossed 
in the interior of Tibet flowed in general towards the north, a striking indication of 
the existence of a vast swelling south of his route; probably this swelling may be 
regarded as a definitive water-parting between the valley of the Tsangpo and Central 
Tibet. His statement that a river issues out of the Tengri-nor and flows westwards 
is probably incorrect. Along the northern shore of that lake he followed the same 
road which in 1872 had been taken by one of his predecessors. As appears from 
the passage quoted above, this Pundit found the Tengri-nor frozen. About this lake 
he gives the following information: — »Though the water of the lake is so salt as 
to be unfit for drinking, it is nevertheless quite frozen over in November, the lake 
being about 15,200 feet above the sea; when the e.xplorer saw it the surface looked 
as if it was made of glass; it is said to remain in that state till May, when the ice 
breaks up with great noise. The lake contains fish, and quantities of small shells are 
found on the banks.» In his memorandum to the Pundit’s report Montgomerie adds 
the following note: »The great lake, which at a distance was called the Tengri Nur, was 
found on nearer approach to be called Namcho or Sky-lake from the great altitude 
at which it is. It proved to be a splendid sheet of water about fifty miles in length, 
by from sixteen to twenty-five miles in breadth. It receives the water of two con- 
siderable rivers, and several minor streams, but has no exit; the water is decidedly 

* Account of the Pundit's Journey in Great Tibet from Leh in Laddkh to Lhdsai, and of his 
Return to India via Assam, by Captain H. Trotter, in Journal of the Royal Geographical Society, 
vol. XLVii (1877). 

Hedin. fourney in Central Asia. IV. 
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bitter, but, owing to the intense cold, it freezes readily, and at the time the explorer 
saw it, it was one continuous sheet of ice.» 

It is surprising to find the Pundit speaking of the water as salt, especially as, 
as stated above, Grenard says it is quite fresh. The mention of the existence in 
it of fish and molluscs proves that it must as a fact be fresh; nor is it conceivable 
that such an extensive lake would become frost-bound as early as November unless 
it were as a fact salt. The cause of the water’s being fresh is a problem which 
future investigation must solve, because in a self-contained basin such as that salt 
water is the veiy’ thing that one would expect to find. The Tengri-nor is too little 
known to allow of guesses being made. About the small lake of Bui Cho, six 
miles long by five miles broad, the Pundit gives the following information: »A kind 
of borax is found beside the lake and in it: it is called »Bul», and hence the name. 
This borax is used by the inhabitants of Lhasa and Shigatze as a spice for meat, 
for tea, and for washing clothes, bathing, etc. It is carried away by the traders 
in great quantities.** 


In Captain Bower s journey we find nothing that throws any specially impor- 
tant light upon the physical geography of Tibet. His journey, which started at 
Simla on 4th April 1891 and lasted close upon eight months, led him right across 
unknown Tibet and through Asia to the coast. As a record of rapid travelling it 
is a good performance, and his map is in some respects always useful for fixing 
positions on the high plateau. At first he travelled through those parts of western 
1 ibet vhich have since been examined much more accurately by Wellby, Deasy, and 
Raw ling. He brushed the western end of the Panggong-tso and to a photograph 
of the lake affixes the legend, »frozen over in April*, in itself a surprising statement. 
As early as July he notes incessant westerly winds, not seldom bringing with' them 
rain, hail, and snow. In general his description leaves the impression, that on the 
high plateau the summer is by no means deficient in rain; however it happened not 
.seldom, that they had difficulty in finding drinking water. Unfortunately the infor- 
mation given about the lakes is extremely scanty; r. g. on 6th April at Papuk: 

»After lea\ing the small lake lying to the north of our last camp, we appro- 
ached the Mangtza Cho Lake, and camped to the south of it. It is a fine sheet of 
water, of a deep mdigo-blue, at an elevation of 16,540 feet. Round the lake there 
IS an incrustation of salt, and people from Ladakh and Noh come for it in summer.* 
am on t e 20th Jul) . »Over a pass 17,876 feet, and then down a long narrow 
valley which suddenly debouches on Lake Aru Cho (17,150 feet), - a fine sheet 
of water running north and south, salt like nearly all the Tibetan lakes, and of a 
deep blue colour . . Heading round the north edge of Lake Aru Cho, we crossed 

a neck of land with another lake, or rather the nearly dried-up remnants of a lake, 
interspersed with patches of salt on our north.* 


The high salinity of the ground is borne witness to in this note made at 
amp 16 on the 24^th July: - >,On the road a number of pools, all more or less 
but where we camped there was a spring of fresh water. All 


XLv (1875). S 7 Journal of Royal Geographical Society^ vol. 
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over the country there are patches of saline efflorescence, and the sides of the stream 
beds coming down from the hills, dry at this time of year, were covered with it.') 

Bower often speaks also of westerly storms and rain during the latter part of 
the summer. I have already touched upon his description of the Tschargut-tso, 
Selling-tso, and Naktsong-tso. 'I owards the end of his book he summarizes the 
experiences of his journey through the plateau region proper of Tibet in the fol- 
lowing words: — »The whole of Central and Northern Tibet, and almost the whole 
of Western Tibet, is called the Chang; it consists of a high table-land, Avith hills 
mostly of a rounded character, Avith broad open valleys betAveen, but here and there 
sharply-defined massy ranges are met Avith. The mountains have a general east 
and Avest tendency, but no defined Avatershed exists, and all the rivers terminate in 
salt lakes, Avhich appear to be gradually drying up, as unmistakable signs, that at 
one time they occupied much more extended areas than they do at present, are to 
be seen. The Avhole of the Chang itself, hoAvever, forms a most distinct Avatershed; 
the rivers rising on the east find their Avay to Burma and China, AAdiile those rising 
on the south and Avest, penetrating the barrier of the Himalayas, emerge on the 
plains of India. 

An idea of the general configuration of the country may be gathered from 
the fact that from the end of June until the middle of November the average alti- 
tude of our camps was OA^er 16,000 feet, the loAvest being 14,621 feet, and the 
highest 18,315 feet, Avhile the highest pass crossed Avas 18,760 feet. All the en- 
ormous stretch of country crossed in that time contained not a single tree, and only 
two species of shrub, and these rarely exceeded 6 inches in height; floAvering plants 
and grasses however Avere found, and Dr. Thorold collected 1 1 5 species, one of 
which was found at an altitude of 19,000 feet, probably the greatest height at Avhich 
any floAvering plant has been collected. Great stretches of this Chang afford ex- 
cellent grazing in summer, but are too far from suitable Avinter quarters to be made 
use of by the nomads, so they are left to the Avild yak, antelope, and gazelle, Avhich 
are never disturbed, except by some AV'andering bands of Chukpas (brigands), Avho 
find these wastes an excellent asylum AA'hence to swoop doAvn on the tents of the 
nomads living on the border, or to retire to when pursued.»* 

This brief summary of the physical geography by Bower agrees in every 
respect Avith my descriptions and those of other travellers. 

Deasy, like BoAver, devotes the greater part of his book to a detailed descrip- 
tion of what happened during his journey, Avhile a relatively insignificant part of 
it deals with geography. On the Avhole you derive from it a certain con- 
ception of the niggardly nature of Tibet; and on the other hand you look in vain 
for detailed geographical information. NotAvithstanding this, Deasy’s three years’ 
journey is one of great importance; and its most important part is that AA'hich deals 
Avith AA'estern Tibet. Of that region he brought home Avith him an especially beauti- 
ful and valuable map, which Avas published in tAVO sheets by the Surveyor General 
of India, and this Avas, through the kindness of Lord Curzon, placed at my disposal 
during my visit in India. The map bears the title »Map of Portion of Tibet, explored 


* Diary of a Journey across Tibet, by Captain Hamilton Bower. 
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b)' Capt. H. H. P. Deasy, i6th Lancers, in iSpb*. To the results of the cartographical 
labours, not only of Deasy, but also of those travellers from whom I have quoted in 
the foregoing pages, proper credit will be given in the large general map that will 
accompany my atlas; consequently I need not linger over their maps here. The best 
of them all is Deasy’s. With regard to the maps of his predecessors, that travel- 
ler’s experience is the same as mine, namely that they are of very small value, and 
helji }ou but little. Deasy .says on this point: »This pass (Lanak La) was an easy 
one, but as to the country beyond I now felt some anxiety. We knew that Bower, 
Dalgleish, Carey and de Rhins, and possibly one or two other Europeans, had been 
over the ground, but the only maps we possessed were on too small a scale to be 
of much assistance.)) 


Deasy’s journej' took place between the years 1896 and 1899, and extended 
also over a large part of Ea.st Turkestan. I need not delay long over this traveller, 
especially as I have already mentioned those parts of his itinerary with which I came 
into contact in lu)' 1901 journey. Still I will append one or two passages by way 
of samples of his stjle of writing. Of the countr}) round the Aru-tso he says: — 
»Striking contrasts in .scenery are by no means uncommon in Tibet, as for 
instance, in the country around Aru Cho. On the western side of this lake, which 
we ascertained to be of a different size from that marked on the latest map of 
I ibet, there is a fine range of snow-clad mountains extending beyond the northern 
and southern shores of the lake, but on the eastern side there are only compara- 
tive!) low mountains, none of which exceed 19,500 feet in altitude. Not far from 
the foot of the snow range in the south-west corner of Aru Cho there is an unusu- 
ally large supply of wild rhubarb, which, though inferior to the cultivated kind, was 
not despised b>- us. The quality of the grass in this neighbourhood is infinitely su- 
perior to that ol the coarse and very sharp kind, called »lungma» by Ladakis, previ- 
ous!) encountered. Here a small, soft, fine grass, known to the Arguns as ’peelee’, 
argely preponderated, much to the benefit of our impoverished animals, wEo greatly 
appreciated this more nutritive food.» 


the same as mine and that of other travellers, that 
in western Tibet drinking water is in general rather scarce. Speaking of the district 
around Camp 50, he says: — »In this part of the country good water was difficult 
o find, and day after day w'e were obliged to content ourselves with such natural 
so utions of salt and soda, or such muddy mixtures, as the neigh-bourhood supp- 
hed We could think of no method of removing the salt and soda; but by 
bodmg the muddy hquid and adding a mere pinch of powdered alum a fairly 
dear water could be obtained. The privations of the wilderness, however, have 
heir compensations and the springs of water, fresh and pure, on which we at length 

keen enjoyment as only those 
o have suffered from similar inconvenience can understand.^ 

stantb- f snow-fall in western Tibet he says: *The heights are con- 

oreseiit ° . m they usually 

ffiT e mTto T —try. In these region! 

dtover Tcarc 1 "" ^"'"i ‘t ‘^^^tainly slight. We could 

discover scarcely any trail of avalanches, and, though we sought to determine the 
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snow-line, we could find very few data on which to generalise. No well-marked limit 
could be traced, but probably little snow lies all the year round in Western Tibet 
under 20,000 feet.» 

»This neighbourhood contained many lakes which showed signs of a great 
contraction in area. The salt lake at the west of Kaze Chaka must formerly have 
been several hundreds of feet deeper than now. The difference of height between 
the mark at edge of Yeshil kul Lake and B end of Camp 109 (which is the former 
height of the lake) is 359 feet. The difference between Camp 63 of 1896 and the 
old level of the lake is 367 feet.» 

By way of comparison with this, I may recall that the difference of altitude 
between the surface of the Lakor-tso and the highest beach-line that we could see 
amounted to 436 feet. 

»At some places we were troubled with dust, but in this respect Camp 63 
was by far the worst. By the beginning of October the minimum thermometer fell 
to within a few degrees of zero F., and soon after sunset it was impossible to write 
with ink.» 

Deasy’s observations in the source-region of the Kerija-darja are of great im- 
portance; but that region does not strictly speaking belong to the Tibetan plateau 
proper, at any rate it does not belong to its area of self-contained drainage, to 
which we are at present confining our attention.* 

* Iti Tibet and Chinese Turkestan, being the Record of Three Years' Exploration, by Captain 
H. H. P. Deasy. 
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In the summer of 1903 Captain Rawling undertook a journey in the country 
east-north-east of the Tso-ngombo, and thus came at several points into contact 
with the routes of the travellers last quoted. His map is excellent, and his paper 
in the Geographical yonrnal contains more geography than the books of several 
Tibetan explorers. I trust Rawling will give us a more detailed account of his 
journe>- in book form. I have entered his itinerary on my general map on the scale 
of I ; 1,000,000, so that it will be possible to see what relation his journey bears 
to mine and those of other travellers in the same part of the world. I will now 
proceed to quote certain extracts from his paper which are so characteristic that 
without further comment they afford an excellent survey of the geography of that 
part of Tibet. 

>'This lake (Shemen Iso), which is over 100 square miles in extent, is bitterly 
salt, and in shape verj" irregular, with numerous rocky promontories running into it 
from east and west. At some former date it evidently occupied a much greater 
area. The shores slope gradually, and are covered with grass . . . About half a 
mile from the shores of the lake, at a spot where the camp was pitched, an area 
of about 5 acres in extent was covered with ice, over which lay a thick layer of 
loam, upon which grass grew luxuriantly.)) 

»Memar Chaka, the bitterly salt lake which we had now reached, has an area 
of about 50 square miles. The plain all around has a width of about 5 miles, the 
soil being rich and fruitful. Signs were plainly visible of the lake having been at 
some remote period about 80 feet higher than its present level. But few animals 
and birds were to be seen.» 

»Beyond this undulating range of hills lay a lake entirely frozen over, and 
having an area of nearly 20 square miles . . . Round its shores, piled into great 
ridges, lay a snow-white mass of carbonate of soda and sulphate of magnesia. The 

outline of the lake was regular, and the shores flat, no vegetation growing within 
half a mile of the water.)) 

Of the country- a few miles east of Jaschil-kol he says: ))Borax was found in 
arge quantities c ose to the tents. The surrounding countiy^ was impregnated wdth 
carbonate of soda and salt to such an extent that some of the streams were un- 
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drinkable. All of us suffered considerably from drinking the water which flowed 
past the camp, and it was not until a well had been sunk and fair water obtained 
that the ill effects left us.» 

>The weather had of late been very hot, on one day the thermometer having 
registered 70° Fahr. in the shade. Thunderstorms rolled across the plains daily, 
either rolling up from the west or forming on Deasy group, and generally accompanied 
with snow . . . These storms were accompanied by hail and snow and terrible squalls 
of wind, which at times swept us from our feet and lowered the tents to the ground.* 

»On August 6 we reached the shores of Lake Markham . . . Lying roughly 
north-east and south-west. Lake Markham has a length of about 17 miles, a width 
of from 4 to 5 miles, and an area of 70 square miles. It is regular in shape, and 
is bounded on the north by low rolling hills, and on the south by a rugged ridge. 
Its shores are composed of sand and shingle, and its banks shelve slowly. On its 
waters and along its shores breed in large numbers the Brahmini duck. No fish or 
shrimps were seen. A river with a strong current runs by many channels into the 

lake from the west. The water of the lake at its western end is fresh, but as one 

travels towards the east the water becomes more and more impregnated with salt, 
until at its eastern end it becomes undrinkable. At the time of our visiting Lake 
Markham there was no overflow, the surplus water being apparently absorbed by 
the soil, or lost by evaporation. There is, however, a narrow channel at the eastern 
extremity, which at this date was very dry, but which bore evidence that at some 
season of the year the water escapes by this channel and drains into the low-lying 

ground to the north, which is white with salt.» 

»The country to the north and east appeared a barren waste. To the east 
the desert plain stretched for 50 miles, only broken by scattered salt lakes and 
pans, and by rocky knolls and pinnacles rising abruptly here and there. Beyond 
this again rose low-lying ranges and rolling hills. All around appeared dead; no 
fresh water, no vegetation, and no animal life — a veritable Dante’s Inferno.» 

»The ranges here ran north and south, the valleys between being full of low 
undulating grass-covered hills.» 

»On August 20th the direction was again changed, this time towards the 
south-west, the caravan following the line of least resistance. The country to the 
south-east consisted of great salt plains and jagged ranges. In the centre of these 
plains lay salt lakes, all of which had the appearance of rapid diminution in size. 
In some places, in fact, only salt pans remained. The low-lying land for several 
miles round the lakes was void of vegetation, but on the highlands grass grew 
luxuriantly and game was plentiful.* 

»Three marches further on the caravan arrived on the shores of Huping Tso, 
a fine sheet of fresh water almost divided into two by a rocky peninsula. The shore 
on three sides was flat and boggy, while to the south it was bounded by a rocky 
range, down whose precipitous sides many small streams added their quota to the 
volume of water. The lake, however, was mainly fed from the distant mountains to 
the north, upon whose summits snow still lay. The water was absolutely fresh; 
nevertheless, no wildfowl were to be seen. In the lake weeds and shrimps abounded, 
but we were unable to see any signs of fish. A broad and sluggish river flowing 
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from the western end, carried off the superfluous water, which finally drained into 
the low ground and salt lakes to the south.» 

»During the month of September the sky remained free from clouds, and the 
annoying wind ceased to blow.» 

»Before reaching the lake of Aru Tso, the caravan passed many salt ponds, 
and finally one small but bitterly salt lake. This lake formed the last vestige of 
what in olden times was a vast sheet of water, and it had without doubt been con- 
nected with Memar Chaka and Aru Tso. The old shores could.be distinctly seen 
high up the mountain-sides. This lake must formerly have had an extent of over 
70 square miles.» 

»Aru Tso was reached on August 29th. On the shores of the lake the cara- 
van halted, and here a most interesting and also important fact was noticed — the 
waters were fresh. Captain Bower visited this lake in 1890, camped upon and 
moved along its shores, and writes, ’Like most Tibetan lakes, it is, of course, salt’. 
Captain Deasy reached Aru Tso in 1896, and his report on the water was that it 
was drinkable — a term which, when used in reference to Tibetan travel, means 
that the waters are decidedly saline or foul. And now on our journey in 1903, 
at the end of August, the water was found to be fresh, absolutely fresh, without 
the slightest trace of salt or disagreeable mineral in it. This is certainly worth re- 
cording, ,f only for the reason that, as this change has been shown to take place 
m one_ great lake of the Tibetan plateau, it is quite possible that at certain seasons 
or periods other lakes may become altered in character. It is to be hoped that in 
course of time Aru Tso will again be visited and its water carefully tested.» 
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From Noh to Bal Rawling followed the same route that I did along the 
northern shore of the Tso-ngombo, which he calls the Tso Mo Gualari, dividing it 
into the sections »Tso Nyak, the twin lakes Rum Tso and Nyak Tso.» He says 
that it »consists of a string of five lakes 120 m. in length, the four most southern 
of which are fresh, and Pangong, the most northerly, salt. They are joined to- 
gether by channels about 60 feet in width and 1 5 feet deep, the current running at 
nearly i V'2 mile an hour.» 

Rawling’s paper thus abounds, as will be seen, in interesting observations. 
He was especially struck by the fact that all the salt lakes in the region which he 
traversed are now undergoing desiccation, and he gives a successful photograph of 
»beach-marks formed by receding water*. He both mentions in his text and shows 
on his map mountain-ranges running meridionally, though often these ought rather 
to be regarded as ramifications of the main chains that stretch east and west or 
rather south-east and north-west. Nothing however surprised him more than finding 
water fresh in the Aru-tso, because Bower in 1890 found it salt and Deasy in 
1896 pronounced it drinkable, that is slightly saline. The circumstance admits how- 
ever of explanation in several different ways. In the first place, it is difficult to 
compare different people’s taste in such a matter as salinity, depending as it does 
upon their varying standards of what constitutes drinking water. One person would 
pronounce water salt which another person would regard as drinkable. To one who 
for some time past has been accustomed to perfectly fresh spring water, the slightest 
flavour of salt is apt to be objectionable; on the other hand if the same man 
had during the same period been forced to put up with really salt water, then 
water with a slight tinge of salt in it would appear to be almost fresh. Properly 
speaking however the statements of the three travellers with regard to the water 
of the Aru-tso do not admit of comparison together, because they struck the shore 
at different places. Bower touched the lake at its northern end. Deasy’s route, 
according to his map, ran at some distance from the western shore of the lake; 
hut as the word »drinkable» is entered on its southern side, it is very probable that 
it was there that he tasted the water. And it was at the southern end of the lake 
that Rawling touched it. It is clear, that the salinity can vary a good deal at dif- 
ferent places along the lake-shore; a fact that is quite evident from Rawling’s own 
statements about Lake Markham, when he writes (as I have already cited), »The 
water of the lake at its western end is fresh, but as one travels towards the east 
the water becomes more and more impregnated with salt, until at its eastern end it 
becomes undrinkable.* 

I also found similar circumstances in one of the lakes of western Tibet as I 
have stated above. The difference may be caused by shallow passages, subaqueous 
ridges, and sounds. Besides, the mere fact of a brook emptying into a salt lake is 
enough to cause the water in the vicinity of the spot where it enters to appear 
fresh, owing to the fresh water spreading itself out over the salt. A somewhat 
similar and quite simple cause is probably the explanation of the phenomenon which 
gave rise to Captain Rawling’s astonishment. Yet one other possibility is not pre- 
cluded, namely that the water of the Aru-tso is subject to periodical changes of sa- 
linity; that is to say, that its water is sometimes salt, sometimes fresh, though this 
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is onl)- possible on the presupposition that the lake is very shallow and small, so 
that its entire volume can be renewed every year during the melting of the snows. 

On Rawling’s map we find a pair of lakes: across the northern lake, the 
Memar Chaka, is printed the word »salt», across the southern, the Aru-tso, the word 
»fresh». These are evidently connected by a small watercourse cut through the 
narrow isthmus that separates them. It is therefore clear that the fresh water in 
the last-named lake flows northwards into the salt lake, although the Aru-tso is 
shown on Rawling’s map to have an altitude of 16,000 feet and the Memar Chaka 
an altitude of 16,070 feet. On Deasy’s map the relations are however different, 

and manifestly more in agreement with the actual facts. For the northern, the 

salt lake, he gives the same altitude as Rawling, but for the Aru-tso he gives 16,210 
feet, thus indicating, as might be expected, that the freshwater lake lies considerably 
the higher of the two. Bower probably exaggerates the altitude of the Aru-tso 
when he puts it at 17,176 feet. He gives no absolute altitude for the northern lake, 
nor does he appear to have come directly into contact with it. Whatever the real fact 
maj be with regard to estimates of absolute altitude given by different travellers, one 
thing is pretty certainly correct, that Deasy s statement with regard to the relative 
altitudes of the two lakes is most likely to be the true one, and not least because 

he visited them both at one and the same time; whereas in Rawling’s case a long 

interval elapsed between his visit to the northern lake and his visit to the southern lake. 

With regard to the melting of the snow in this region Deasy gives the fol- 
lowing information: »At one camp at the w'est end of the long valley leading into 
the lake north of and close to Aru Cho, the small stream by which we camped 
flowed only for a few hours daily, showing that the hot sun of a summer’s day has 
only a verj’ temporary effect on the glaciers at the western end of the snow range 
on the south side of the valley.» In any case these lakes owe their existence solely 
to the precipitation, and the precipitation is more abundant in the summer, especially 
m i^ts latter half, and the snow' too melts only in the summer. During the second 
a of the summer the inflow into the Aru-tso is certainly more copious than at 
any other season of the year. In case the lake really is, as I have supposed, par- 
ticularly shallow, the succession of occurrences may be assumed to be as follows. 

. . ^ ^ spring and early summer the inflow is so insignificant that the evaporation 
IS in excess; the lake is therefore entirely cut off and consequently salt. In the height 
o the summer, especially in the end of July, the inflow is so copious that the salinity 
ecreases every day. The inflow, finally, reaches its maximum in August, and the 
surplus water then flows through the connecting river-arm to the Memar Chaka, and in 
consequence of this the Aru-tso gradually becomes fresh. In proportion as the inflow 
ecreases in amount and the outflow into the northern lake ceases, the lake, being 
then disconnected grows increasingly salter. If this order of procedure is correct. 
It IS no longer difficult to understand, that on 20th July Bower found the lake salt, 
that Deasy on the 29th July pronounced it .drinkable*, and Rawling on the 29th 
ugust found It perfectly fresh. Similar relations, depending upon configuration and 
situation are easily conceivable in the case of several other lakes in Tibet. 

the obieri- conclude my general survey of exploring journeys in Tibet, 

the object of which was partly to do full justice to the explorations and observa- 
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tions of my predecessors and colleagues and partly to set forth as clearly as is 
possible through the mouths of eye-witnesses the character of that plateau region. 
My survey must not in any sense be regarded as a historical rhunit!, nor can it 
indeed be such, because I have of deliberate purpose selected only those routes 
which touch the plateau country proper. Of the Russian travellers I have conse- 
quently drawn upon Prschevalskij alone; no others have approached the plateau. The 
account of Grombtschevskij’s journey has not yet, so far as I know, been published, 
so that the results of that expedition are, as it were, swallowed up in the efforts which 
English travellers in particular have made within recent years to explore western Tibet. 

Nor have I in this connection bestowed any attention upon southern Tibet, with 
the valley of the Tsangpo and the region in which the Indus has its sources; it is a 
country that is at all events essentially different from the interior of Tibet. True, not 
many journeys have been carried out in southern Tibet; but any consideration of them 
would lead me outside the limits of the task which I proposed to myself; I hope however 
in the future, partly in southern Tibet itself, partly by means of a historical survey, to be 
able to turn my attention to that part of the country. I would refer those who may be 
des'rous of studying the journeys which have been made in southern Tibet to the rc- 
snmes already mentioned, namely Richthofen’s China^ vol. I, Wegener’s and Sandberg’s 
books, and also to a study by S. Oldenburg in yojirnal Ministcrstva A^arod?iava 
Prosvjaschtschenija, bearing the title of The Nczuest Litcrat^ire abont Tibet. Despite 
its title, this last paper devotes far more attention to what was done in Tibet formerly 
than to what has been accomplished recently. His comments, which are very polite in 
tone, upon Grenard’s popular book, Le Tibet, ought properly to be compared with what 
that traveller tells us in his great scientific work, and the admirable qualities of his map 
ought to have been pointed out. Oldenburg’s essay, which is particularly interesting and 
exhibits great knowledge of the facts, culminates in an attack upon English policy in Tibet. 

I also have written a similar essay in the same spirit. * That the forecast which 
I there made has proved true is in no way dependent upon the manner in which the 
expedition was carried through, for that was in every respect exemplary, but is due solely 
to Mr. Brodrick’s short-sighted method of protecting the interests of England in that part 
of Asia, and his inability to render the expedition fruitful of results, both politically and 
geographically. In the paper in question I ventured to make the following closing obser- 
vation. »And, that I may point to at least one bright spot in this dark picture, let us 
hope that, if England does make her influence effective in Tibet, she will at least have the 
country opened freely and without restriction to scientific exploration. The last hour of 
the closed door policy will then have struck and all avenues will stand wide open to the 
eager investigator.)) What I meant by this is not difficult to understand. I hoped that 
within the course of ten or twenty years Tibet will be thoroughly traversed from end to 
end and from side to side, and its geographical, orographical, and geological problems 
will be investigated, at all events in their broad outlines; in other words, that the 
white patches on the map of Tibet will be filled in with lines and hatchments indica- 
tive of mountains, rivers, and lakes, and that the pioneer work will be accomplished, 
and everything ready for the slow and patient investigation of details. 


* Der engUsche Angriff auf Tibet, in Die Woehe, i8th June 1904. 
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THE ENGLISH EXPEDITION TO LHASA. 


Since I wrote the above words various works have been published about the 
English expedition to Lhasa, and in connection with them I cannot abstain from add- 
ing a few remarks with regard to the geographical results of the expedition. I had 
hoped that, if nothing else was gained by the expedition, it would at all events have 
thrown the countr}- open for the future; but in one of the books alluded to I find 
the following passage: /fhere is no doubt that even now as I write Tibet has 
again been trebly barred against the foreigner; but if by force or fraud another 
traveller shall find himself at Nagartse, let him go ten miles to the south-east and 
climb the saddle of the fa la.» And further: »Never again will the lonely iso- 
lation of the horbidden City call out all that is best in a race of pioneers. Her 
challenge no longer rings across Asia, and the echoes of more than the call have 
died out with it. It is true that the curtain has again fallen, and fallen more im- 
penetrably than before; it is true that in all probability no other living white man 
will ever see the brown mice of Palden-lhamo, or w'atch the lazy ascending line of 
blue incense smoke in the chapels of Na-chung Chos-kyong — but the charm of 
Lhasa is for ever broken.^* 

Thus the curtain has once more fallen, and all that has been won for the 
future is that the frontiers will be guarded w ith treble zeal against the approach of 
foreigners. An) way we may comfort ourselves with the reflection that only one 
year before the English expedition started the jealous exclusiveness of the Tibetans 
was enforced with great vigilance. Turgut and Tsajdam Mongol pilgrims, then on 
the wa) to Lhasa, w^ere willing enough to report the approach of a caravan from 
the north. And now, I have no doubt, there wdll be a host of self-appointed spies 
ready to carr)- to the lamas for a slight reward everything they see and hear. Still 
we may venture to join in Mr. Douglas Freshfield’s hope, that Lord Curzon, him- 
self one of the most distinguished of living Asiatic explorers, and a devoted friend 
® geographical science, w'ill succeed in despatching one or more geographical ex- 
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peditions. One thing at any rate is certain, that he will do all he can to render 
the lamas amenable to reason, in so far as political obstacles do not intervene. The 
inexplicable and very inopportune passivity in face of the interference of Russia 
has even led us to fear the evacuation of the Tschumbi valley, a step which would 
be interpreted by the Tibetans as weakness and would destroy the effects of Lord 
Curzon’s Tibetan policy. In that case it would be necessary to wait for a legal 
Anglo-Russian constellation before that policy could be guided to a consequential 
issue, and until that happens geographers must just wait patiently. In view of the 
energy and far-sighted purpose and political sagacity which characterize everything 
that Lord Curzon undertakes, we may rest assured that he will not draw back 
from a task which he has once taken in hand nor be content with half measures. 

If in the future Tibet becomes guarded with threefold greater jealousy, the 
question arises, what will become of the active traffic from which Landon expects 
so much? I have previously been so bold as to express my doubts with regard to 
this point, and Candler says, »But the whole trade between India and Tibet is on 
such a small scale that it might be in the hands of a single merchant*.* What 
are the goods which will be offered to the Tibetans in the new markets that have 
been opened? No answer can be given to this question until the traffic is actually 
started and organized; but it must not be forgotten, that on the English side this 
traffic is only a means for getting into friendly communication with the inhabitants 
of that so jealously guarded country’. 

It would be unjust to demand that the geographical results of the English 
expedition should bear anything like a reasonable relation to its costs, and we ought 
to remember that geographical discovery and exploration formed no part whatever 
either of its programme or its task. Had the expedition cost only the sum that was 
first asked as a war-indemnity from the Tibetans, namely half a million sterling, it 
would have been sufficient for at least a hundred expeditions of the same kind as 
that described in the present work! 

In its main features the part of Tibet which was traversed by the English 
mission was already tolerably well known ; and of this a clear proof may be obtained 
by glancing at the first-rate map published in Petcrmann s Mitteihmgen,** before 
the English expedition accomplished its object. The route from Phari to Gyangtse 
and on to Schigatse was mapped as far back as 1783 by Turner, and speaking ol 
this map Landon gives the following excellent testimony: »A very good piece ot 
work, better than the best London maps of i903.»*** In the year 1878 the Pundit 
A — K — travelled via Tschumbi and Phari-dschong, the same road that Bogle 
took in 1774 and Manning in 1811. Turner’s map has of course been in several 
respects improved as a consequence of the excellent means at the disposal of the 
English expedition. 

The route taken by the expedition from Gyangtse via Jamdok-tso, across the 
Tsang-po, to Lhasa is exactly the same as that which was travelled over and ad- 
mirably mapped by Chandra Das. Of the country traversed by the recent military 

* The Unveiling of Lhasa, by Edmund Candler, p. 31. 

** Jahrgang 1904, Tafel 7. 

*** Lhasa, I. p. 19. 
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expedition the most interesting portion from the physico-geographical point of view 
is without contradiction along the north-western shore of the Jamdok-tso. On the 
Jesuits’ map this lake, which they called Pelti or Palti, is represented as a perfect 
ring, though in this respect it is somewhat modified on d’Anville’s map of 1735. 
Reclus has a reproduction of this last, and when speaking of the Tibetan lakes he 
says; »Entre autres le Yamdok ou Palti, que Ton represente sur les cartes, d’apres 
d’Anville, sous une forme presque regulierement annulaire, comme celle d’un fosse 
entourant une citadelle. L’ile, que d’ailleurs quelques descriptions representent plutot 
comme une presqu’ile, se dresse a plus de 700 metres de hauteur au-dessus de la 
nappe des eaux, qui se trouvait elle-meme a 4114 metres d’altitude.»* Reclus’s 
information belongs to the year 1882, the year in which Chandra Das concluded his 


journeys. The travelling companion of the last-mentioned, a Buddhist named Ugyen 
Gyatso, trained in the Survey of India, and clearly an exceptionally intelligent and 
conscientious topographer, made a map of the Jamdok-tso, which the members ot 
the English expedition were unable to improve upon except in unessential particulars. 
It possesses also the advantage of including nearly the whole of the lake except 
the north-eastern shore and peninsula; while, to judge from Landon’s and Waddell’s 
maps, the English expedition touched only the north-western shore at the points where 
Manning also touched it in the year 18 ii. The subsidiary lake Dumu-tso is plotted 
in such detail as to suggest that it must have been visited during some side-excur- 
sion. The eastern part of the lake does not however appear to have been personally 
visited, but is copied directly from Ugyen Gyatso, who was the first to prove that 
the lake does not form a perfect annular sheet of water embracing an island. At 
the base of the peninsula Ugj'en Gyatso shows a deep bay and a small lake, Dumo- 
tso; but the new map shows ttvo small lakes. This constitutes the real difference 
between them; nevertheless it does not necessarily prove that the native surveyor 
was mistaken. The northern subsidiary lake forms the direct continuation of the 
bay, and is at the present time separated from it by an isthmus that rises but slightly 
above the water, the whole forming one extensive marsh, dangerous for a man on 
foot to tread upon and inaccessible to a horse. Probably if the surface of the 
Jamdok-tso vvere to rise one or two feet this isthmus would be put under water, 
and we should then have precisely the same map that Ugyen Gyatso gives us. The 
journey of the latter dates from 1881, that of the English expedition from 1904; 
consequently twenty-three years intervene between their respective maps, and I am 
convinced that there exists no reason why a change should not have taken place 
such as that indicated by the difference between the two maps. In vast numbers 
of lake-depressions throughout the whole of Central Tibet, all the way to the Pang- 
gong tso, we have observed remarkably striking signs of a progressive desiccation. 
L Te ' ' Tk "t strand-ramparts run one above the other 

a beach line'll 1 ^ om^n circus; in fact, in one place we came across 

beach line 133 m. above the existing level of the lake. Yet there is no need to 

inrthe'rhol is connected with climatic changes affect- 

^^^_t}«hole_rf Tibet, in order to account for the difference between the two 

the lake 70 tii. Umverselle, VU, p. 47. According to Landon’s map the altitude of 
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maps. It is, I admit, quite true that, as I have already mentioned, Nain Singh on 
his map of 1874 shows the Luma-ring-tso in western Tibet as being much bigger 
than I found it in 1901. But, although of the former lakes there now remains in 
many places nothing except a bed of gypsum, fantastically modelled by winds from 
every quarter, it is nevertheless not credible that the desiccation proceeds so rapidly 
as to be noticeable within the space of two or three decennia. But an easier ex- 
planation can be found if we call to mind the BrUckner periods; besides, we have 
no knowledge whatever as to whether the level of the Jamdok-tso is or is not de- 
pendent upon the seasons. In several of the lakes of Tibet, both fresh and salt, 
we have had occasion to observe a rise in level when the snows begin to melt in 
the spring on the surrounding mountains. Now as it happened, Chandra Das and 
his travelling-companion passed between Nagartse-dschong and Pedi-dschong in the 
end of May, and the English expedition in the end of July. On the former occasion 
the thaw-water was streaming down to the lake from every direction; on the latter 
occasion the inflow had passed its maximum stage, but evaporation was very active 
and was rapidly lowering the level again. It is therefore very probable that both 
maps are correct and that the isthmus is under water in the spring. And the likeli- 
hood of this supposition being true is strengthened by the fact that at the end of 
July the innermost part of the bay is called on the English map by the name of 
Jamdok-tso, just as the principal lake is, so that it is evidently regarded by the 
Tibetans as being a part of that lake rather than as a permanent, independent 
side-lake. 

It is a matter of less importance to ascertain whether it was Ugyen Gyatso 
or Chandra Das who drew the map of the Jamdok-tso. According to Landon the 
merit of this belongs to the former, whom he calls »one of the best of our native 
explorers*; but according to Rockhill it was the latter who is the author of the map. 
In his preface to Chandra Das’s book, Rockhill says, that when the latter set out 
on his second journey in 1881 he *was again accompanied by Ugyen Gyatso, who 
acted as secretary, collector, and surveyor, though much of the later work, includ- 
ing the extremely important survey of Lake Palti (Yamdok-tso), was done by the 
traveller himself*. 

According to what Landon and Waddell say, the Jamdok-tso is undergoing 
a process of desiccation, although their statements are not backed by any reliable 
figures. The former says: »There is, perhaps, much excuse for the old belief, that 
the Jam-dok-tso is indeed a ring of water, for in the two wide places where the 
great circle is broken the shaking stretch of black mud is even now more kin to 
water than to land ... A hundred years ago it must have been shallows — a thousand 
years ago, perhaps, the old level betrayed on the hill-sides to this day was awash. 
Forty feet added to the present height of the water would change the shape of the 
lake curiously indeed.** In Waddell we find the following interesting statement: 
»Although this magnificent curve of landlocked water winding among the hills is not 
now a complete ring, it probably was so originally in its glacial period, when its 
waters overflowed the stony promontory of the Tag or ’Rocky’ Pass. It certainly must 


* Lhasa, II, p. 94. 
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have been almost a complete ring in comparatively recent historical times, when it 
was continuous with the Devil’s Lake across that narrow isthmus now so consolidated 
that we cantered over it on the way on our visit to Samding. Its two ends are 

only separated by the Tag ridge. The people say, and indeed there is ample evid- 

ence, that the larger lake is drjdng up and receding. As we passed along its shore 
we could see the old tracks on the hill-side 20 to 30 feet above the present road, 
and in the side valleys were well-marked shallow terraces, for 100 feet or more, 
marking evidentl)' former levels of the beach. Its water undoubtedly extended in 
former times up the side valley, down which we came to near the Kharo Pass, as 
the shelving shingly plain, spotted with white saline incrustation, forming the bed of 
that valley, was clearly continuous with the floor of the lake. The level of the water 
nowadays fluctuates within narrow limits from year to year, and with the season according 
to variations in the local snow and rainfall. The desiccation of this lake is doubtless 
due in part to the increased evaporation consequent on the disappearance of its 
glaciers and glacial feeders permitting the air to become warmer, whilst the rising 
of the Himalayas, which has continued up to recent times, must have cut off a con- 
siderable amount of its former rain supply. The water of the lake tasted slightly 

saline, as was to be expected in a lake which had no outlet, and which was fed by 
rain and snow from the hillsides, dissolving portions of the lime and other rocks, 
and an evaporation leaving the salt behind; but although slightly brackish it was 
quite drinkable and made good tea.»* 

With regard to the Dum-tso (the »Devirs Lake») Waddell says: »It is on 
practically the same level as the Yamdok, not more than 1 or 2 feet higher, and 
is merely a portion of the latter which has become detached and isolated by the 
drj'ing up of the waters of the great lake.f** 

I cannot here let slip the opportunity of pointing out the extremely remark- 
able geographical homology that exists between the Jamdok-tso and the Naktsong- 
tso, which I mapped and in part sounded. Both these lakes have been formed by 
nature on precisely the same model, and it must be pronounced a very singular thing 
that a lake which is intrinsically abnormal in shape should be paralleled by another 
at no great distance away. The resemblance between the two lakes is at least as 
great as that between the islands of Celebes and Dschilolo (Jilolo or Halmahera) in 
the East Indian Archipelago. The photographs of the Jamdok-tso which were taken 
b) the members of the English mission might equally well pass for views of the 
Naktsong-tso. The most important differences between the two lakes lie partly in 
their size, the Jamdok-tso being a good deal the larger, and partly in the fact that 
the rocky island of the latter is connected with the mainland on the west by three 
narrow strips of ground and consequently is in reality a peninsula, whereas the island 
of the Naktsong-tso is united with the mainland by merely a narrow alluvial isthmus 
of a wholly secondary character, it too being on the west. In both alike the greatest 
expanse of water lies east of the island; in both alike the shores are fringed by 
small er isla nds, headlands, and bays; and in both alike there exists a tiny isolated 

Waddell, Mysteries, with a Record of the Expedition of igop—igop, by L. Austin 

** Op. cit, p. 297. 



I'HE ENGLISH EXPEDITION To LHASA. 


529 


islet close the south-east shore. Both these lake-basins are, beyond doubt, like 
so many others in Tibet, reminiscenses of a long vanished glacial period. 

My sole object in recalling the fact to which I have adverted above was to 
show that the regions visited by the English expedition were already relatively well 
known before. But, the object of the expedition having been accomplished, why 
was not the opportunity seized of furthering the cause of geographical exploration? 
Candler points out in his book, and quite justly, that then for the first time within 
a century an opportunity presented itself of solving the problem of the connection 
between the Tsangpo and the Uihong or Brahmaputra. How long have not geo- 
graphers reasoned about and discussed the problem of the lower course of the greatest 
river of Tibet, whether after its issue out of the mountains through what in point 
of size is one of the most magnificent transverse gorges in the world, it drains the 
woods and valleys of Assam and then mingles its waters with those of the Ganges in 
the vast delta of that river near the metropolis to India, or whether under the name 
of Irawadi it directs its course through Burma to the confines of the continent. 

Recently however it has been agreed that the Tsang-po and the Brahmaputra 
are one and the same river. Lieut.-Col. Waddell has in an original way endeavoured 
to prove the fact etymologically, both the Tibetan and the Sanskrit name signifying 
»Brahma’s .son».* He localizes its great fall, probably one of the most beautiful and 
one of the mo.st imposing on the earth, in 29° 36' N. lat. and 94° 47' E. long. At 
the foot of the fall, where the water boils and thunders amid clouds of scattering 
spray, stands a monastery, a pilgrim resort, buried in sub-tropical greenery. A devil 
king, represented in the usual Tibetan manner, dwells in the frothing columns of 
the waterfall itself, and the forces of nature which are there displayed before the 
pilgrim’s eyes are in a high degree calculated to render this demon sovereign an 
object of submission and dread. But as yet no white man has seen that wonderful 
region: there still remains a pretty wide gap between the reconnaissances which have 
been carried out by the Pundits from the north and Englishmen, especially Needham, 
from Assam. Thus one of the greatest and most attractive of geographical and geo- 
logical problems still awaits solution in the »breaching» glens and gorges of the Indo- 
Chinese rivers, e.specially that of the Brahmaputra; for this stream is not merely 
remarkable geographically in its mysterious sweep round the eastern end of the 
Himalayas, but it also occupies an important place from the historical and religious 
point of view. So far as human knowledge reaches backwards in time its never 
slumbering waters have been indissolubly associated with the destinies of the Tibetans 
and the races of north-east India. With regard to this problem Waddell says: »It 
is, however, the Lower Tsangpo Valley, below the Ferr>-, which is the most interest- 
ing and important, both from an economic and a geographical point ot view. For 
the Tsangpo, the central river of Tibet, is now proved almost beyond doubt to be 
the upper source of the great Brahmaputra river of Assam, and along its banks 
therefore would be the natural inlet to this country from the Indian plains, whilst in 
the Lower Tsangpo valley would seem to lie the richest and most genial tract of 

* The Falls of the Tsang-po and Identity of that River icith the Brahmaputra in The Geogr. 
Journal^ voL V, p. 258. 

Ilcdin, Journey in Central Jsia. II . ^7 
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Tibet, resembling Kashmir in appearance, and giving access to the gold-mines east 
of the Jamdok Lakes.** 

But no expedition has ever penetrated into that region, although it would, I 
am certain, yield a richer geographical harvest than the great Lhasa expedition. 
Younghusband, himself a distinguished geographer, was actively interested in the 
idea of such an expedition. Indeed all preparations were made, and Captain Ryder 
was appointed chief of the enterprise. But the very day before they were to start 
from Lschaksam, there came a message from Simla countermanding the undertaking. 
Candler complains of the unreasonableness of the military authorities: »They had 
come through so far without a single disaster, and it seemed that no scientific or 
geographical considerations could have any weight with them in their determination 
to take no risks.* 

Another geographical task which the English officers were expected to ac- 
complish was to connect their own route from India with the network of itineraries 
which 1 had traced in Central libet. The gap which confronted them here was 


even smaller than that along the Brahmaputra and much easier to bridge over; but 
the projea of bridging it over met with the same fate: it was prohibited. Candler 
is quite right when he says: »An expedition to the mountains bordering the Tengri- 
nor, onlj nine dajs north of Lhassa, would have linked all the unknown country north 
of the Isangpo with the tracts explored by Sven Hedin, and left the map without 
a hiatus in four degrees of longitude from Cape Comorin to the Arctic Ocean. 
But military considerations were paramount.**** He might have said however two 
degrees of lau'tude, for the hiatus in the long distance from Cape Comorin to Cape 
Tscheljuskin is no more. Dschallok, the point at which I was compelled to turn 
back, IS situated according to my observations, in 31° 45' > 2 N. lat. and 90° 46' E. 
long, or 240 km. from Lha.sa. By means of the postal system, organised in the 
Chinese way, a letter can be sent, as I learned, from Dschallok to Lhasa in a single 
day. It was considered that a caravan like mine would require five days to per- 
form the journey, and not half a month, as Waddell tries to make out in his book 
(p. 451); and if the journey were taken in easy stages, and some attention bestowed 

upon the Tengri-nor in passing, it could be done, as Candler suggests, in nine days. 

• . UA T to connect cartographically with the lowest 

point reached b) rne, it would also be essential to link up with the itineraries of 

er travellers. When you study a map of Tibet, with the routes of travellers 

val r 1 n converge upon Lhasa. Prsche- 

val k.j, Bonvalot, Bower, Rockhill, Dutreuil de Rhins, Littledale, and I were all com- 

offic"^ f T back when within a more or less short distance of that city. The 102 
cers of the English expedition were masters of Lhasa for five weeks: they were like 

to thL HaVA "" the web the strands of which were broken off quite near 

^m X cente t" by means of small parties radiating out 

wol L e bee 7 "lT"' ^ the expedition 

would hare been entitled to high rank from the geographical point of view. But 


* 


Lhasa and its Mysteries, 
Op. cit., p. 236. 

Op. cit., p. 237. 
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as matters turned out it cannot claim any place at all in the history of geographical 
discovery. That old and well-proved explorer of the Himalayas, Freshfield, has in- 
deed attempted to make the best of the geographical results obtained, but the 
attempt is at the best feeble.* Candler in his sincere and outspoken way is also 
right when he says: »In European scientific circles much was expected of the Tibetan 
Expedition. But it has added very little to science. The surveys that were made 
have done little more than modify the previous investigations of native surveyors.))** 

Candler dwells upon the fact that the only exploring plan that was carried 
through was of subordinate importance as compared with the projected excursions 
towards the Tengri-nor and the Brahmaputra. And in this again he is right. The 
members of that expedition were Captains Ryder, Wood, and Rawling and Lieut. 
Bailey. They travelled westwards up the course of the Tsangpo, and crossing over 
the Schipki pass reached Simla in the beginning of the year 1905, having in three 
months covered a distance of 1300 km. The telegraph announced that they brought 
back with them a rich geographical harve.st. Unfortunately the route which they 
traversed is one of the few in Tibet which had been already mapped. It was in 
the year 1865 — 66 that the incomparable Nain Singh performed the famous jour- 
ney an account of which was admirably published by his instructor, the then Cap- 
tain T. G. Montgomerie of the Great Triogonometrical Survey, in the yournal of the 
Royal Geographical Society under the title Report of a Rottte Survey made by 
Ptindit* — from Nepal to Lhasa, and thence through the Upper Valley of the 
Brahmaputra to its Source.*** The paper is accompanied by an excellent map. The 
work that was accomplished by the Pundit is divided by Montgomerie into four 
sections: (i) Thirty-one determinations of latitude with the sextant; (2) mapping of 
a distance of 1200 miles through absolutely unknown country-; (3) temperature ob- 
servations and fixing the absolute altitude of 33 stations by means of the boiling- 
point thermometer; (4) the keeping of a diary, with descriptions of the new year’s 
festival at Lhasa, etc. 

Wonderful men those Pundits! The English have made extraordinarily clever 
use of their intelligence and fidelity, and in many cases the pupil has excelled the 
teacher. The}' work with the accuracy of selfregistering instruments, and wherever 
their labours have admitted of control their trustworthiness has been fully demon- 
strated. In making practical use of the natives in this way the Russians have not 
advanced very far. How easily they could long, long ago have shed light upon 
the geography of East Turkestan, Mongolia, and Tibet with the help of the Buriats, 
who in respect of intelligence leave nothing to be desired. Previous to Nain Singh’s 
journey, and it is now 40 years since that took place. East Turkestan and the whole 
of Tibet were perfectly unknown. Over the interior of the vast Asiatic continent there 
hovered a pale reflection, faint and shadowy, of the journeys of Marco Polo and the 
old Jesuits; but that was all. 

* On the 19th January Freshfield delivered an address on the expedition before the Indian 
section of the Society of .Arts. His hope, that some means may be hit upon of converting the tem- 
porary occupaiion of the Tschumbi valley into a permanent occupation, was not very happy in the 
light of the repudiation of Younghusband’s action in making that temporary occupaiion. 

** Op. cit., p. 237. 

*** Vol. XXXYIII. (1868), pp. 129 ff. 
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W ith regard to Captain Ryder's expedition, let us hope that he has surpassed 
his predecessor. But let us also at the same time bear in mind that Nain Singh 
shortly before he set out on his journey had been trained in probably the very best 
school that any explorer has ever been able to profit from: for two years he had 
shared in the journeys of the brothers Schlagintweit in Ladak and Kaschmir. 

The address which Younghusband gave before the Royal Geographical So- 
ciety is published in the May (1905) number of the Geographical Journal under the 
title of The Geographical Results oj the Tibet Mission. When the leader of that 
expedition, himself a distinguished explorer, delivers an address with the above title 
before the most Illustrious geographical society in the world, one has every reason 
to expect to learn something from it, but I mu.st honestly confess that this expec- 
tation has in my own case resulted in disappointment: the paper affords abundant 
evidence throughout of the correctness of the opinions to which I have given 
utterance. Rawling and Ryder’s expedition is the only one that affords any w’arrant 
for the concluding words of the paper: >>I trust, therefore, you will believe that the 
Tibet Mission has not been barren in geographical results.). 

Captain R) der in the course of his journey westwards is said to have mapped 
40,000 sq. miles of country, including the source-regions of the Brahmaputra, Indus, 
and Satlej all in three months! Such a .statement can only be received with 
scepticism, when it is borne in mind that, although the expedition marched beside 
the Jamdok-tso, it omitted to .sound its depth, notwithstanding that it carried boats 
with it, and the boats of the natives likew'ise lay beside the shore. Both the war- 
correspondents and Younghusband speak of the deep blue colour of this lake, which 
has gi\en occasion to one of its names, the »Turquoise Lake», and wonder w'hether 
that colour is due to the purity of the atmosphere or to the depth. 

The information about the climate is not exhaustive. It is not sufficient to 
tell us that the wind blew hard without a break during January, February, and March; 
we also want to know from what quarter it blew, whether from the w'est, as through- 
out the whole of Central and Northern Tibet, or whether other laws govern the 
wines m the lelativel) low valley of the Fsangpo. According to Waddell’s meteoro- 
logical tables the prer ailing winds in winter and spring blow from the south-west 
anc • Another discover) is not in accordance with the actual circum.stances. 

ounghusband re ates, that when the expedition left Gyantse on the 14th July they 
■ I ^ u hindered b) heavy rain, and they were speedily disabused of the 

^ rainless country. I had already made the same experience three 
> core in t e .same month, and in the evidence of this I need only point to 

a few passages in the account of my ride towards Lhasa. ^ »The worst of all was 

rMn ^ ^"^en it rain faster ... The 

rlrnunp 1 stfeani clown without intermission; its monotonous patter-patter 

in fan- ^ rained as it only rains in Gilan and Mazanderan; 

Five U f "here I have seen rain anything like it was at Asterabad . . . 

were ver ^ ^e»i-(lschima the inevitable rain began again, and w'e 

ver) soon wet through ... It rained as if - as if the sluice-gates of heaven 

Central u'lsiii and Tibet. 
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were pulled up . . . The rain came down in dead earnest, and ... we soon had to 
go out and dig a trench all round the tent to head off the water. And on the 8th 
August I noted: »A11 night it poured with rain.» 

In a word it rains in my book far more than it does in all the books of the 
war-correspondents taken together, and it is an error to suppose that the Tibetan 
rain was one of the extremely few geographical discoveries of the English expedition.* 
Still it would be ungracious to dwell any longer upon such small matters. Young- 
husband’s paper is written in the simple but fascinating style which distinguished 
his earlier works. Nor must we indeed forget that the object of the expedition 
was political, and that its scientific results will no doubt be published in due time. 

* In a criticism of my book Central Asia anJ Tibet, printed in the Literarisches Zcntralblatt, 
Prof. A. Kirchhoff says also: »Die Fabel vom niederschlagsarmen Tibet muss fortan aus der \Vissen- 
schaft schwinden. Vielmehr erscheint uns Tibet als das Wunderland, wo aiif Tage wiistenhafter Troc- 
kenheit, an denen der Boden unter iirgster Verdunstung in zahllosen Rissen berstet, die furchtbarsten 
Entladungen von Gewitterstiirmen, Hagelschlagen, Schnee- und Regenfallen intensiver Art und mehr- 
tagiger Dauer folgen.» 



As appears frotn the author s statetnents in the folloiuing chapter, it was his 
intention to add to his Atlas a general map of the scale i: j, 000,000, embracing his 
oivn routes and those of other travellers in Tibet. The preparations for such a map 

had, hoiocvcr. on the author s departure to India hi October, igo^, not pi'oceeded so 

far as he himself had hoped when he xorote the words found beloiu on pages 

^g.2 and S 47 - execute in his absence even a iprovisionah map, tvhich he 

would be able to declare valid as a first editiom for a future better map, has 
been found impossible by the chartographers to xohoni he entrusted this work. 
Di . Hedin s new journey in Tibet has furthermore been accompanied by consider- 
able geographical results; loithout a particular knoivledge concerning them such 
a gene) al map as is here in question would be antiquated even on its first 
appearance. He zoill no doubt after his return supply the omission zuhich must 
nozv occur in his zvork. 
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CHAPTER XXXVI. 


GENERAL MAP OF TIBET. KWEN-LUN BORDER-RANGES. 

In the preceding chapters I have attempted to bring together the statements 
and descriptions of other travellers which can serve to throw light upon the struc- 
ture of the interior of Tibet and in general elucidate the nature of its physical 
geography. Lower down I shall endeavour in succinct terms to give a sketch of 
its general relief in so far as that can be constructed from the observations and experi- 
ences of myself and other travellers. But before proceeding to do that I will, ac- 
cording to my promise, try in some measure to explain the orographical structure 
of those parts of Tibet which I know from my own experience, backed up by the 
accounts of my predecessors. 

I had imagined that this reconstruction of the existing materials would not be 
a particularly difficult task, and that the red lines which mark the journeys of the 
different travellers on a general map of Tibet would be sufficient to permit of the 
various mountain-ranges being traced and located with a very fair degree of cer- 
tainty. We have to conceive of Tibet as being, like the Iranian highlands, a gi- 
gantic »Faltengebirge», or a great number of mountain-ranges running on the whole 
parallel to one another and crowning a vast upswelling of the earth’s crust. We 
have also to imagine these ranges, at all events the biggest of them, as forming 
continuous crests of varying height, and rising here and there into vast swellings 
capped with perpetual snow and glaciers, with in other places lower connecting 
saddles, which afford more or less convenient passes. Between these principal ranges 
there exist others of secondary rank, they too invariably parallel and stretching from 
east to west, though there are minor deviations in certain localities and in the north- 
western curve that characterises western Tibet. Certain attempts have, it is true, 
been made in the light of our existing knowledge to frame a map of the mountain 
systems of Tibet and the directions of their strikes, as, for example, by Dr. G. 
Wegener and by F. Grenard. The former, making use of all the material avail- 
able in 1891, constructed a map, »Uebersicht des Kwen-lun Gebirges», which, con- 
sidering the time it was made, was very meritorious; it must be remembered that 
most of the more important journeys across high Tibet belong to a later date than 
the year named. With regard to the situation and direction of the ranges Wegener 

Hedin^ yourney in Central Asia. IV. 68 
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relies chiefly upon Richthofen, Prschevalskij, A— K — , Nain Singh, Carey, etc.; but 
the three great journeys which previously to that time had been made right across 
the highlands, namely Nain Singh’s, A — K — ’s, and Bonvalot’s, were not sufficient 
to give a trustworthy idea of its general structure, and Wegener’s map is in conse- 
quence only approximately correct. Looking at the eastern half of Tibet, we find 
that he makes the ranges run too much in a north-west and south-east direction; 
but the cardinal error, which a priori imparted to his map an appearance of great 
improbabilit}" consists in this, that he represents all the ranges of northern and 
north-eastern Tibet as proceeding from a main range which forms the northern rim 
of the highlands, separating it from East Turkestan, and to which, following Prsche- 
valskij, he gives the extremely unsuitable name of »Russische Kette». That there 
does exist a great border-range of that character we know very well. But then the 
ranges in the interior of the highlands have nothing whatever to do with it; they 
do not break away from it as branches and ramifications, but they run parallel to 
it, and are so far of the same orographical rank as the border-range itself, in that 
each constitutes an equivalent fold in the earth’s crust, the only difference being 
that some of these folds exhibit a more powerful and energetic sculpture and relief 
than others do. 



having Grenard has made a similar attempt, and 

^^ng more copious materials to draw upon, and having moreover seen the country 

momitafn rT ^he position and direction of the 

r predominant parallelism 

.s clearl> brought out. Nevertheless the map stands in need of correction in various 
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details. On the whole it agrees ver^" closely with my own, showing a level plateau 
traversed by a number of mountain-ranges stretching east and west. 

When however I attempted my.self to draw a similar orographical map, I 
discovered that the task was beset with the greatest difficulties, and in the matter 
of the direction in which the ranges run real certainty can be attained within 
narrow limits only, namely in those regions in which the travellers’ itineraries lie 
close together. This is the case, for e.xample, with the region between the Astin- 
tagh and. the Kum-kol basin, where I have myself crossed over the ranges in so 



o 


Fig. 354. THE EXIT OF THE MOLDSCHA FROM THE MOUNTAINS; LOOKING SSE. 

many places that even in default of any other material I should be able to draw 
ffig j'3^{ig’£s which exist there. The same thing holds good, although to a less degree, 
of the whole of the broad zone which lies south of the region just mentioned and 
stretches thence southwards to the basin of the Selling-tso and the Tengri-nor. In 
the extreme west of Tibet it would also be possible, wdth the help of the older, 
and especially of the more recent, itineraries, namely those of de Rhins, Deasy, 
Wellby, Bower, and Rawling, to set forth the broad features of the relief of the 
country. On the other hand it would be labour wasted to attempt to define the 
rano-es in the heart of central Tibet, and in the country between Nain Singh’s route 
and the valley of the Tsangpo. In fact, the results of any such attempt would have 
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to be constructed to such a great degree upon guesswork that they might with 
justice be pronounced valueless, or at all events useless for scientific purposes. And 
it requires but a slight study of the available material, and observation of the many 
Avhite patches that exist between the middle portions of Wellby’s and Bowser’s routes, 
and also south of Nain Singh’s route, to be convinced that so it indeed must be. 
For these reasons I was obliged to let drop my original purpose of attempting to 
trace the mountain-ranges right across the Tibetan highlands; that is, to prolong 
the ranges which I crossed over in the east in a westerly direction until they be- 
come lost in the world of mountains which have been traversed b)^ Deasy, Rawling, 
and others. What prevents this from being done are the big gaps in the heart of 
the country, and anyway the difficulty of the task becomes apparent when the great 



di erences are borne m mind which obtain between the relief of eastern Tibet and 
tie re lef of western Tibet. If we may judge from the maps of the travellers last 
named, the impression is involuntarily borne in upon us that in the west the relief 
IS less regular, the mountain-ranges more closely crowded together, and the parallelism 
far less pronounced than in the east. In the former quarter meridional ranges, or 
at any rate vast ramifying ranges, are not rare; but such ranges are practically 
absent u, the northern and central parts of eastern Tibet. In rispect of the more 

dino the Jrear '>* highlands of Tibet, notwithstan- 

of Falt^V b , I “1 causes, may be compared with the lowlands 

reaular in ^^ 0 °! "bV ‘i“"'=-a':cumulations are extraordinarily 

alto Tf tie 1' t” 'T “ases, and we have 

tion holds tot fT 'he same observa- 

o eatafforfst “ /l^-'a-pnges. VVellby's journey across Tibet from west 
affords a 1 ah, able proof of this. In proportion as he advanced towards the 
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east the more individualized and the more connected became the ranges, and the 
easier it grew for him to advance along the latitudinal valley which he was travelling 
in. A map of Tibet showing nothing but the lakes and rivers would alone be suffi- 
cient to suggest to us the regional difference in the configuration of the country. 
In the parts of Tibet which I and others have explored the lakes stretch almost 
without exception east and west, whereas the lakes in western Tibet are more irregular 
in shape, and stretch quite as often north and south as they do east and west. 
Even in the central lacustrine region, in which Nain Singh made his important dis- 
coveries, the lakes are distinguished by their irregularity of outline, although the two 
largest of them, the Tengri-nor and the Selling-tso, incline to stretch east and west. 
With regard to those parts of Tibet which have not yet been visited, it may fairly 
be assumed that, at any rate towards the north, they lie in respect of relief and 
character intermediate between the regions that border them on the east and those 
that border them on the west. But for the country between Nain Singh’s route and 
the Tsangpo we possess no data whatever, even if we follow Wegener and Grenard 
and assume, with tolerable certainty, that there exists in that region a vast main 
range, parallel with the Himalaya, and flanked by several minor parallel ranges, 
and assume further that there are river valleys and lakes between them. 



Fig. 356. THE ARPA valley; looking SOUTH. 


It is not merely the recollection of the deficiencies that are still incidental to 
our knowledge of Tibet which has prevented me from carrjfing out my original 
plan of making an accurate analysis of its orography, but other reasons of a prac- 
tical nature have also weighed with me. Before I were in a position to carry out 
my purpose, I ought to have at my disposal the whole of my own cartographical 
materials properly worked up; but at the moment of writing Major Bystrom and 
Lieut. Kjellstrom have not yet finished their labours. And I am even farther off 
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from what is the most important of all, namely the general map on the scale of 
I : 1 ,000,000, on which every well-known itinerary that has hitherto been made across 
Tibet will be traced. It is self-evident, that with such a map to help one, it would 
be far easier to follow the course of the mountain-ranges than by instituting pro- 
visional comparisons between the maps of the different explorers. And yet one 
other practical reason! I intend within a month or two to start upon a fresh journey 
to the unknown parts of Tibet, during the course of which I hope to be able to 
fill up many of the more serious gaps that now confront us. In view of this, it will 
be better to postpone my critical and final analysis until after my return home from 
my new journe)', when the result cannot fail to be at all events invested with greater 
thoroughne.ss and completeness. What I have to say in the following pages must 
therefore be regarded as merely a preliminary attempt or sketch of a characteristic. 



357 - LOOKING SE FROM BOGHANA; NORTHERN FOOT OF KWEN-LUN MOUNTAINS. 


and in this I shall confine myself principally to a consideration of the eastern 
half of the highlands of Tibet that possess internal drainage, namely the region 
between 31° and 39° N. lat. and 86° and 92° E. long. It is within these limits 
that the greater part of my own Tibetan journeys fall, and it is within their con- 
fines that the most important journeys of other travellers have lain. In default of 
the big general map of Tibet, I have had prepared a provisional substitute on 
the same scale of i : 1,000,000, showing my own journeys, and on the same 
sheet I have myself plotted the requisite routes, namely those of Prschevalskij, the 
Pjevtsoff expedition, Carey, Wellby, Bower, Rockhill, Bonvalot, Dutreuil de Rhins, 
and Littledale. The three expeditions mentioned first, fall however to such a small 
extent within the region of internal drainage as I have just defined it that they 
are o \er} little real use to us, except that they help us to follow more easily 
the course of the mountain-ranges. On the extreme south, again, the region is 
touched to only a very slight extent by Nain Singh’s route. The map which I have 
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thus constructed can only be called a provisional one for the additional reason that 
I have had neither time nor opportunity to make the requisite corrections in the 
itineraries, and remove the errors which unavoidably cling to some of them. One 
of Bonvalot s lakes comes, for example, too close to one of my mountain-ranges ; 
in Littledale the mouth of the Satschu-tsangpo lies about '/4° too far to the east; 
and Bower’s itinerary in the vicinity of the Addan-tso and the Naktsong-tso is not 
in perfect agreement with the real situation of those lakes. All these errors can 
only be reconciled with one another when the whole of the materials have been 
dealt with by an expert cartographer, and this task will be undertaken, after the 
completion of the principal map, by the institute of Justus Perthes, of w^hose coopera- 
tion I have been kindly assured. 

Errors in longitude are of course the most likely to occur, together with errors 
in the distances between the several meridional routes. But seeing that our immedi- 
ate object is to try and trace the latitudinal mountain-ranges with the help of me- 
ridional routes, the errors in question are not of the greatest importance. But not- 
withstanding that I have the assistance of six meridional routes on my map, all drawm 
pretty close to one another, it has proved anything but an easy task to trace the 
ranges which are crossed by them all. Even though it is evident that Bonvalot, 
Dutreuil de Rhins, Littledale, and myself on three separate routes hav^e crossed over 
six different passes situated in precisely the .same latitude or approximately the same 
latitude, that does not at all prove that all these passes are of necessity situated 
in one and the same continuous mountain-chain. For if the ranges just at that 
spot have a west-north-west to east-south-east direction, the six passes, just because 
they are situated on the same latitude, evidently belong to six different ranges. 
Equally too can the range which is crossed by any one of the six passes taper away 
in both directions without having any direct connection with the ranges that are 

crossed by the two nearest passes. Moreover it is quite safe to assume, that one 

and the same east-west range varies much in altitude at different longitudes. Suppose 
that Bonvalot, for instance, has crossed over one of these ranges by a very high 
pass, he involuntarily carries away the impression that that particular range must 
be one of the very loftiest in the interior of Tibet, and he indicates it as such on 
his map, making it blacker than all the other ranges in that same region, and finally 
he confers upon it a resounding name. In one or tw^o places my itinerary runs at 
the distance of half a degree from Bonvalot’s, and consequently there exists every 
reason to suppose that in the same latitude as that in which he crossed over the 
pass mentioned I too should encounter a high pass; but what I in reality find are 

merely low swellings. On the other hand I do find, say, a lofty pass at some 

distance farther south, which inevitably causes doubts to arise whether the last-named 
range is to be considered as a direct continuation of Bonvalot’s; that is to say, it 
becomes doubtful whether the range has a prevalently north-west and south-east 
direction or whether the low pass lying on the same latitude as Bonvalot’s high 
pass belongs to an east-west range which chances to be lower at the point where 
I crossed over it than where Bonvalot did. 

In consequence of all this no small degree of uncertainty necessarily attends 
the construction of an orographical map, even of those parts of eastern Tibet in 
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which travellens’ routes do run relatively close together. Yet had we possessed no 
other material than the meridional routes, this uncertainty would have been greater 
still than it actually is. But fortunately for the northern half of the region in question 
we have the advantage of two latitudinal routes; in its middle portion also two, 
though it is true short ones, running from north-west to south-east; while in the 
south we are fortunate enough to have quite a »faggot» of latitudinal routes. Con- 
fining our attention in the meantime to the first mentioned, namely my route of 
1896 and Wellby’s of the same year, we have in them a fixed and incontrovertible 
basis for determining the direction in which the mountain-ranges run. The.se two 
routes in the part of Tibet with which we are at present dealing are situated between 
35 36 N. lat., and follow throughout the whole of their extent vast latitudinal 
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valleys lying between equally vast main ranges, and the said ranges run as nearly 
as possible from west to east. The range, or rather system of ranges, north of my 
rou e IS the Arka-tagh, and the system of ranges between my route and Wellby’s 
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which I crossed over near Camp XLI (1901) by a pass 5,468 m. above sea-level, 
and this is a range which recurs on other meridional routes. South of that range 
the configuration again grows less regular: instead of broad latitudinal valleys running 
between distinct mountain-ranges we have a vast number of less regularly formed 
mountains, in which, though the east-west direction does indeed prevail, it is ne- 
vertheless less sharply accentuated. When we enter on the map those portions of 
the course of the Satschu-tsangpo that are known, that is to say those parts of it 
which have been touched by Bonvalot, Rockhill, Bower, de Rhins, Littledale, and 
myself, we see that that river flows from the east-north-east to the west-south- 
west, and if its valley is to be ranked as a latitudinal valley, it would seem to pre- 
scribe an east-north-east and west-south-west direction to the mountain-ranges. Now 
this inference is contradicted by Grenard’s orographical map; but according to 
Rockhill’s map the upper Satschu-tsangpo does appear to flow in a latitudinal valley. 

Finally, in the extreme south of the region which we are considering, we have 
found that the ranges there exhibit a very distinctly emphasised east-west main di- 
rection and parallelism, a direction that is best defined by the arrangement of the 
hydrographical chain — Selling-tso, Jagju-rapga, Tschargut-tso, Addan-tso, Dagtse- 
tso, and Bogtsang-tsangpo. South of that and throughout the whole of the way to 
the Panggong-tso we were accompanied by an especially important range, though 
sometimes low or broken; this appears to form a water-divide between the recently 
mentioned basins and those that were discovered by Nain Singh. This range exhi- 
bits also a striking parallelism with one or two other physico-geographical main 
features with which we are already familiar, namely with the thalweg of the Tsangpo, 
which is of course a true latitudinal valley, and with the Himalayan system, which 
forms the southern margin of the Tibetan swelling. There a more pronounced north- 
west to south-east direction is assumed by the ranges and their latitudinal valleys, 
which are connected with the surface folding of the Tibetan highlands; for while in 
the extreme west the ranges are, as it were, squeezed close together, in the east 
they diverge more and more from one another. 

When in the future Tibet shall have been traversed in all directions, the ge- 
neral maps of the country will unquestionably show some especially imposing and 
dominating ranges, with regard to which we possess at the present time only the 
most imperfect knowledge, or which we know only very fragmentarily. One of 
these is the range Avhich probably forms the westward continuation of the range 
with the 5468 m. high pass north of Camp XLI (1901), and which, again probably, 
makes a connecting link between the Tang-la in the east and the Kara-korum in the 
west. Another circumstance eloquent of the existence of such a range, which might 
indeed be regarded as the true backbone of the Tibetan highlands, is, that in the 
faggot of Tibetan ranges this particular range really does occupy a median position 
in relation to the Kwen-lun and the Himalaya and all the other mountain-ranges. 

In the unknown region of the south, that is to say in the country immediately 
north of the valley of the Tsangpo, we likewise have reason to suppose the existence 
of an important mountain-range, one part of which is the Nin-tscheng-tang-la on the 
southern shore of the Tengri-nor; and the same important range we find again also 
in the west, namely in the Alung-gangri swelling. These two sections would, it is 
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ini'-. iidt ill- -iiifticicnt to warrant us in the existence ut a continuous rainxe; 

l.-iii \\e are aNo jusiihej in presupposing-, alnio-t of necessitt'. the existence of at 
s ust e,;, iinportant w aLer-JI\ i dine ridee l.'etwcen Xain Sinp'li’s lakes and the I sanopo, 
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pi'i'liap. iKJi he without its interest, the result would he practicallv Avorthless. On 
ni\ pern ral ni:![) on lite srcilr- ot i ; i .jri I ha\e considered it inadvisalile to 
< ntv r aPiMl'inp > xet pt af’so'nte tacts, /. r. the trapnients ot the varicius ranpes which 
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ine l,^npe,^ ihems( ,ves either to east or tei west. In this respect the 
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ously there.with ilm ^siructura! conformation of Tibet will lie scienrifkally explained. 
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the Indus and the Jarkent-darja on the om- sid.- and those of the Ind(_)-Chint;sc rivers 
on the other: to north and south, where rise the border-raiii^es. there will a])[)ear a 
similar energetic modelling of the surface: and in the middle, though somewhat nearer 
to the northern than to the southern margin, the relief will l)e leas jiowerfully 
sculpturetl. In a word, the whole will m;ike up a picture from \\'hi('h it will l)e jiio- 
sible to read oft directly several oi the laws ot rlenudation and erosion 'v. I'.icli f, ir 
countless millennia have been actively at work shaping the d'ibetan swellin.g into the 
actual surtace-torms which It exhibits to-day. 

I he attempt to represent the libettin ranges which I in\'self am tic(|utiinted 
with — the task which I will now essa_\- — is. as I have alread)- said, entirely of 
a provisional character. The representation would have been Ijoth more certain and 
more trustworth)- had my map on the scale of i : i.ooo.ooo. making use of th'.* whole 
ol the materials, been laiady. INIy attempt must therefore be regarded onh' as a 
ifirst edition", the impro\'ed and enlarged edition of which will ap[iear in conjunction 
'with the work which I trust I shall be al>le to write’ tiljout m\' next iourne\ in l ibet. 
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To begin with, we have the highlands ot libet liorde-red on the north Iw a 
\ ast system ot parallel liorder-ranges. bearing the common name ot Kw eii-lun. < )f 
these the only part with which we are more imnmdiateK' concerned i-, that which i> 
called the Astin-tagh. Xow the Astin-tagh undoubtcxlK forint a link in this chain 
of Isorder-ranges: but orographically it cannot l»e said to be in direct connectiem 
with the main range of the western Ixwen-lun. .According to (frenard's conception, 
this last is continued eastwaivb by the Kaita-alagh:in and other parallel branches, 
while the .\rka-tagh forms the eastward continuation ot a more southerh' arm of the 
Kwen-lun. I'his interpretation is tully shared by ISogdanovitsch. as apipears from the 
little sketch-map in his book {p. S3) dealing with the Pjevtsoff expedition. I too 
am of this opinion, though it must at the same time be acknowledged that the 
country around Tokus-davan. where the Kalta-alaghan and the .Arka-taglt scstems 
both begin, is far too little known to warrant sound conclusions being drawn as to 
the connection and relations of these ranges with the western Kw'en-lun. If how ever 
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the Arka-la!4'h and Kalta-alai^han do form the ea^^tward continuation of the Kwen- 
lun proper, then the Astin-taj^'h may appropriately be regarded as the westward 
continuation of the Xan-schan, though this last is so intimately united with the Kwen- 
lun that it appears to run continuous!)' with the northernmost border-range of that 
s) stem, the range-. 1 mean, which is pierced b\' some of the streams that make their 
wax' down into the 'I'arim basin. 
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I he two highest paiallel boider-ranges ot the Ivweii-lun proper form an im- 
mediate continuation of the border-range of the Pamirs. The e.xistence of those two 
ranges has been ascertained at .several points by several travellers. (Jn the Kara- 
korum route the southern range is crossed b\' the Suget-davan (54^,4 m.) and the 
northern range In- the .Sandschu-clavan (407; m.). Grcuard countC the .Smmt-dax'an 
as belonging to the Alt\n-tagh (Astin-tagh) and the .Sandschu-davan to the .Chaine 
du Kihan . ^ To the former he gives an altitude of 5200 m. and to the latter of 
5040 m. South oi Pulur he mentions the Kisil-davan (5156 m.) as being situated 
m the >-Alt\ n Tagh posterieur and names also the - Col Kouk Bouvan (5 7'oo m.) in 
the . Oustoun d aglr beside the gorge of the Kerija-darja. In the same Altvn Tacrh 
posterieur.. he speaks of a nameless pass with an altitude of 5440 m.. and' situated 
close to Sarik-tus south-east ot bourghak. In the region of the upper Nija-darja 
(menard distmgurshes no less than .six parallel ranges belonging to the Kw'on-hm 
s)stem. and calls them the Aldy Tagh (Aldi-tagh the Anterior' Mountains). Altvn 

lagh an eneur, .Mtx n Pagh moyen, Altyn Tagh posterieur. Oustoun 'Pagh ant.irieur, 
and Oustoun lagh posterieur re.spectixeh'. 

l artlK-r «,.t. immediately west of 'the Ucach atade be the TscI.ertscItemdana, 

daeanXi s "'‘id r A I.)' the pass „f Zarcltou (Sarscl u- 

tseh ’ a 1 ' -ta ■*' V pierch by tite 

wm :: ‘---'tat ptope.. tl.' de- 

si,nat,o„s Altya Tagl. and .Oustotm Tagh (..Wtin-tayh a„d Us.u„-Lh) whicl, 
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belong- more appropriateh’ to the mountainous country south of the Kara-koschun. 
But the procedure is quite justified, if we confine our attention to the fact that both 
pairs ot ranges are border-ranges. 

The members of the Pjevtsoff expedition made excursions from Kara-saj up 
on the Tifietan plateau and crossed over the southern main range of the Kwen-lun 
by an unnamed pass with an altitude of 5058 m., situated immediatel}- south of 
Dasch-kbl; the lower range is there cut through by the Bostan-toghrak. The upper 
range was also crossed somewhat farther west by a pass of 5274 m. immediately 
south of Hangeit-kbl. According to Bogdanox itsch the westward continuation of the 
range that lies south of the Dasch-kbl is called the »Usu-tagh'-, probably a corrup- 
tion of Ustun-tagh, the Upper Mountains'. When travelling south-west from Kara- 
saj Deasy crossed over the pass of Atisch (5030 m.), situated in a latitudinal valley 
between the Upper and the Lower Astin-tagh and not far from .Schor-kol, and due 
south from Pulur he mentions the pass of At-to (5060 m.), which appears to belong 
to the upper main range. The lakes Schor-kbl, Hangeit-kbl, and Dasch-kbl are 
clearl\- situated in the big latitudinal vallev between the two main ranges. And it 
is an equallv indubitable fact, that both these ranges are continued westwards by 
the two rang'-es in which are situated the pass of Suget-davan and the jjass of .Sand- 
schu'davan. 

Whatever may be the real facts with regard to the ranges in the vicinity of 
Tokus-davan, this much is at any rate certain, that in preciseh' that region and for 
some distance farther west the two main ranges of the Kwen-lun system break up 
into several chains that diverge like the fingers of the human hand. Nevertheless 
the orographical relations here, at the western margin of the part of Tibet which 
lies north of the Arka-tagh, are far from being clear. According to Bogdanovitsch, 
the various mountain sections d'okus-davan, Musluk (with the pass of the same name 
at an alt of 4710 m.), the IMoskovskij range, and the Tschimen-tagh form properly 
one single long-extended range, in which is also situated Preschevalskij’s Mt Kreml. 

I crossed over this identical system on 6th October 1900 by a pass (5143 m.) 
north-west of the Atschik-kbl. PossibU' Bogdanovitsch's conception is on the whole 
correct, although to me it appears more probable that the range which lies north 
of the Atschik-kbl basin dwindles away entirely towards the east, and that the Kalta- 
alaghan and Fschimen-tagh merge westwards into the parallel ranges that lie north 
of the Tokus-davan and Musluk-tagh. But the orographical relations of this region 
can only be cleared up by detailed stud\- on the spot ; the data which we as yet 
possess are too few to allow of safe conclusions being drawn. 

The section of the Astin-tagh that is situated between the d'schertschen-daria 
and the Dschahan-saj is also but little known. In this stretch the system has been 
crossed at only one point, namely by myself in 1901. when I used the gorge of the 
Tscharklik-su. We ma\' however assume that the Astin-tagh consists there, as it 
does farther east, of two parallel ranges, and of these the lower range is pierced by 
the river lust mentioned, while the upper range is crossed by an unnamed pass at 
an altitude of 2944 m. The pass of Jaman-davan (3136 m.), on the other hand, is 
situated in a secondary spur. In the mountainous countrv' south of the source-region 
of the 'Fscharklik-su I crossed o\’er several other passes, most of them of a secondary 
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ciRinu tcr, diiui^li two of them are main passes, with altitudes ol 3797 and 4079 
rn. r(-spectiv( l\-, Ix-lonp'inp to the westward prolong'ations nt the Akato s)-stem. 

In the source-n-pions of the Kara-muran I hail apain to cross over two main 
passes in order to reach that part of the North Tineian plateau which is situated 
north of th( Arka-tap-ii. Thev_- were the Dalai kur^han-art (4357 m.). situated in 
the raiF'i that corresponds to the Lower Astin-taph. ami tne Japkaklik"da\'an (4741 
m.). in the ranrte that corres[ionds to the f pper Astni-tagh. Ihus here ag-ain 
the ! lorder inuntanic s\ stein is double. ]ust as it is all tlie way westwards to Pamir. 

The part of tlie middle d'schert-chen-darja which tlows towards the west and 
is bounded on the south b\' the I'okus-davan and the Musluk-tagh and on the north 
1 )\- the western portion of the Astin-tagh pro[)er, tlows unquestionably through a true 
latitudinal \ alhw , of e(|uivalent rank with the Ischinien valle}' and the great latitudinal 
valle\^ up on the Tibetan plateau, although It is essentially ditferentiated from tliem 
b\- its terminating in the huwland basin of the 'farim. Nevertheless it is ditticult 
to make out how tlie Astin-tagh ends over against this walley. Possibly one ot the 
twin ranges max be [lierced bx' the latter; and supjiort is lent to this supposition 
bx' the circumstance, that the trax'ellets who have crossed over the extreme western 
tip of the Astin-tagh proper, in the elhoxv of tlie ddchertschen-darja itself, speak onlx' 
of one pass, nainelx’ tlie I'schoka-dax an. xihich according to Pjevtsoh reaches an 
altitude ot 2906 in. De Rhiiis too crossed over tliis pass, but he gives it no alti- 
tude. any more than Littledale does, though the latter calls it tlie Chokur Pass. In- 
deed on LiltledaU' s map we find the altitudes (.it his campis onlxu but moiv; rarely 
the tdtitudes ot the passes, though tiiese are ot course much more ingiortant. Nex er- 
theless the existence ot only c/w ].iass tilong tiiis route seems to suggest that one ot 
the two Astin-tagh rangt s has terminated, or perlui[.>s more correctlx' has been broken 
through, betore it reaches the latitudinal x'aliey of the Tschertschen-darja. 

Advancing xct another stage towards the east, xve come to regions that are 
comparativelx’ well known, and there I nioxe vvith a teeling of far greater certainty, 
because 1 haxe crossed them in sexu.-ral places, Pliese regions will also show x'erx' 
distinctl}- on mx general map ot 'lihet (scale 1:1.000,000): and of the general 
structun: aiul configuration ot this portion ot the countin' at all events it will be 
possible to fibtain a clear Plea. I liaxl indeed intended entering here niore into 
tleudl. as I luix e in tact pleilged niyselt t(j do in tlie preceding pages; but such 
detailed I ecapitulation appears to he in the meantime superlLujus, and nut least s(j 
tor the reason that the study ot mx geological materia! is not x'et completed. In 
th( nit antinu. I xxill th'Tetme ci.mtent inxselt xx itli a liriet general statement. 

have ascertained, then, that that p.art of the .\stin-lagh which lies south 
kara-koschun is a double range and farther east splits up into sexeral 
chains.^ running in sharply accentuated [larallel directions. Immediately east of the 
Dschahan-saj there is a mountain-road, which has been Used by several travellers, 
and winch crosses over the twin ranges in the passes of Kuni-daxan and d'asch- 
dax-an respectix el w the former haxdng according to Carey an altitude of 3202 m. 
and the^ latter of 3003 m. This route xvas aPo used by Ponvalot: liut that tra- 
xcilei gixes no altitude tor the Kum-dax'an, though he puts the 'Pasch-dax'an at 
s2oo. According to Pjevtsoft the last mentioned pass onlx' reaches 3S08 m. 1 my- 
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sflf crossed those same two ranges on the Tatlik-bnlak route, north ot Usun-sclior: 
there the Lower Astin-taeh is breached 1 j\' tlie ri\er ot Basch-kuri^lian and the alti- 
tude at the bc^inniny t;f the breach amounts to 2620 in. 1 he I'pper Astin-taeli I 
crossed by an unnamed pass at 35Sd m.: thoupdt according to PrschevaLkij its alti- 
tude is 33^4 m. From that point and right away to the districts in which 1 \Aited 
the Astin-tagh in the winter of iqoo — 01 that range is ijractically ([uite unknown, 
nor has Littledale's iourne^■ served to explain its structure. In the stretch l)etw ( < n 
my Camp CAdll and Camp CIX the Astin-tagh system is divided into at least three 
parallel ranges, and in just that quarter I crossed ewer th.e middle lange by a pass 
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3247 in. high, and the lowest range at Cainj) CIX by a pass 2015 m. high. Xorth 
of this range there e.xist vet one or two sulrordinate chains, which may iairh' be 
regarded as foot-hills, and are certainly broken in several places. From Kan-ambal. 
which itself has an altitude of 2S7.S m.. rve descended northwards through the glen 
of the Anambaruin-gol, a glen wliich manifestly breaks thi'ough the Lower Astin- 
tagh. The pass east-norlh-east of Kan-ambal. which reaches an altitude of 3095 m.. 
mav be considereil as belonging in all probability to the Lower A.stin-tagh. The 
Anam! laruin-ula 1 regard as a exist swelling" ot the Astin-tagh: it consists ot at least 
three parallel ranges. Fast of that we cro.ssed oxer the swstem b_\" a single pass, 
namelv Scho-ovo-tu with an altitiule of 3667 m. On Roborovskij's map we hncl in 
this locality a pass with an altitude of 3713 m., which is probably identical with 
mv pass. That the sxstem is in this part restricted to a single chain max" be due 
to the accidental circumstance that the stream of the .Scho-ox o-tu possibly cuts its 
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\va\' thiTiiR^'h tliR Lower Astin-ta"h. But at no great distance east of that point 
the range again appears to be double: it is so represented on the map appended 
to Prsclievalskij's Third Joitnicy (1879 — 80). It is the more southerly of these 
two ranges riLich he lias called alter Humboldt and which he crossed o\'er by a 
pass 4024 111. high. Yet one stage farther towards the east the Astin-tagh merges 
into the Xan-.sdian, a niountaims^stem that lies eiitireh' outside of the area rye are 
considering. 1 would onl\- call to mind, that the Astin-tagh is the one solitary range 
ot tile Xorth 'Hbetan system which continues eastwards on the north side of the 
Tsajdam depression, whereas all the re.st either terminate at its western edge or run 
along the southern side of the basin. 

Let us throw together into one table the passes from west to east which 
we ha\'e just lieen considering. We then olitain the lollowing altitudes for those 
|)asses which we regard as belonging to the upper border-range of the Kwen- 
lun system, the (juestion of the orographical connection of the ,Astin-taoh with the 
Kwen-lun proper being meanwhile disregarded. 


Suget-dayan 

At-to-dayan 

Pass S. of the Hangeit-kbl . . . 

Pass S. of the Daschi-koi .... 

Japkaklik-clavaii 

.Sanschu-dayan 

Pass beside the uiiper Tscharklik-su 

d'asch-davan 

Pass S. of Bascli-jol 

Pass in k.astern .Astin-taerh .... 

& * * * 


• 5434 
. 5060 

• 5^74 

• 505^ 
•4741 

. 47S0 

• 2944 

• 3963 

• 35SS 

• 3^47 


m. 


> 


Por the lower border-range we haye the following altitudes: — 


Sand.schu-dayan . . . . 
Dalai-kurglian-art . . . . 

d schoka-dayan 

Kum-dayan 

Pass at Lap-schi-tschen . 


4977 m. 
4357 >' 
2906 
3262 
2915 . 


tS 'Id T "’ 4 ' ''A'“ 'thstaiulinu- oiK or tuo 

e r ;> 7 7 " ^ .re Til,ota„ s>velH„,- 

av .doollv 7 ,"’ 7 “' i" 

war mutualh comparab e, lor most of them nrf. i i , 4 

all of them'nrra 1 o u carayaiis or hunters, and 

ail oi tnem are known to the natn es You- . • i a i 

• • , , uaiues. Aow it is evident that lor the mirnoses of 

77”’'r'77aAue" <r'7‘ T' ^ 

one tm) would com ' ' ' ''stiiic; passes (supposing it indeed possible to draw 

but on the contrau eery lew or none at all that are lower 

above t‘o 77 lt 7'7 ''"'■'"d' ontnnerated 

calculate an average pass alt.tude for these twin border-ranges, because their 
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oroi^raphical connection is so doubtful. Continiuti' our attention to the* particular 
fact, that these ranges lie farthest north of all the border-ranpes of d'ifiet, it will 
be sufficient in the meantime to bear in mind, that thc\- actualh* do (U^crcase in 
altitude from west to east. And if we look at the purely mechanical as[iects of the 
case, it is evident that the altitudes must be erealest in that part of this \ast up- 
swellino of the earth’s surface in which the foldine* and side-pressure ha\'e been 
most powerfully and most enerLfeticalh* exerted, and that is in the extreme w<*st. 
If now we disregard the man\' different yuRjlogical ages of the \-arious mountain- 
ranges. the \’ar\ing degrees of denudation acti\it\' in different parts of Tibet, the 
unecjual distriluition of the rainfall, ■with its attendant more or less powerful c*rusi(jn — 
if in a word, we disregard several intrinsicalK' im[)ortant factors the investigation of 
which would require study in man\' directions extending oxer several decennia. and con- 
fine our attention solelx’ to the //utss, that is to su\ the cubic contents of that part of 
the earth's crust which, duly uplifted and pressexl together, Imallx' resulted in the* 
protuberance of the solid body of the earth which forms what we now call the Ti- 
betan highlands, and which \\e may stqqjose was originalh' (juadrilateral in shape, 
we find that this mass or stupendous segment of the earth's crust has been more 
intensive!}’ and more energeticallx' pressed together in the west than in the i*ast. 
In the west along the route from Srinagar to jarkent. for instance, the breadth of 
the swelling is onh’ about two-fifths (.if what it is l.ietxxeen Kara-koschun and Sikkim. 
If we assume that the mass in the east was originalh' ecjual to the mass in tla.; 
west, it is manifest that the ranges in the latter (juarter must Ik* noxv both higher 
and more closeh' compressed together than in tht; fi.irmer, and such is imleed actu- 
ally the case. I do not of course pretend that this theoretical x iew of the course 
of events agrees in all particulars with the actual occurrences. It max' xx ell be prob- 
able. that the latitudinal vallex’s in the xxest are in general onh' txxo-fifths as Ixroad 
as they are in the east, but on the other hand it xxould be absurd to suppose either 
that the mean altitude of the crests of the ranges in the xxest. or that the mass of 
those same xx*estern ranges, as compared xxith those in the east, is as 5 to 2, par- 
ticularh’ as such a statement would run directly contrar}* to all experience. W'e 
have also to take into account the effi'Cts produced bx’ all the factors xxhich I re- 
cently put aside. The interior of I ibet max’ I n; looked upon as rigid and immox - 

able: but in the younger border-ranges nKnintain-liuilding is still going on. and there 
too the counter-agency of erosion is most actively at work. It is preciselx’ in virtue 
of the relati-xely vigorous activity now operative in the Himalax’a. that that mountain- 
system occupies such an exceptional position in relation to Fibet. and it is in the 
eastern part of the Himalaya that xve find its loftiest summits. 

It is impossible to sax’ anything with nygard to the al.isolute altitudes, pro- 
ceeding from xvest to east, in the mountain-ranges that run right acrijss 'Fibet. Are 
thex’ as a rule loxver in the direction indicatec.!, as xxe should indeed expect from 

the oliservations xx'hich I have just made, or are thex' altogether irregular' 'Fhis 

tpiestion can onlx' be ansxvered xxhen the ranges in question have been mapped and 
traversed along several lines. At the present moment it is impossible xxith an\’ 
degree of certaintx’ to gh'e an an.sxver to the abox’e ([uestion. exen fur the region 
embraced betxveen 31' and 39’ X. lat. and 86' and 92' E. long.; for even though 

Iledin^ '/('}(> nfv in Centya' Ana. I\ 
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thf: mrridional routes do lie relativcK' close to one another, we are nut warranted 
without turther criticism in coinpariii”' together the ab.solute altitutles ot the x’aricnis 
travellers, hecause some of them determined their altitudes lj_\ means ot oood and 
relitdjlt; instruments, while others have l>een content t(j rcdy upon one or perhaps 
two aneroids, and in calcnlatintt' the results obtained have not e-i\-en themselves the 
troul)ie to eliminate as tar as possible all the ordinarv sources ot error. Whereas 
one traveller has nephmted the hipdtly important opjiortunitv ot determining- the heiyhts 
ot ever} pass he crossed over, the altitudes olvtained b\' another are in manv cases 
extremel} improl )alde. 'hhis is in fact the case with Bonvalot's altitudes, which are 
palpal)]} too hiyh all through. 

It is however hard!} jvrobable that each and every one of the ranges in the 
interior ot I'ibel does as a rule decrea.se in altitude from west to east. It is not 
conceivablt; that the pa.s.ses in the imposing ranye. for cwample, which I crossed 
over at the heiyht of 5402 m. north of Camp XLl (1901). increase in altitude to- 
wartls the west. // that ranye really does continue the whole way towards the 
west and connects with the Kara-korum ranwe. it is indeed true that a rise mav- be 
(jbseived when we compare the pass in (juestion with the Kara-korum pass, but then 
the rise is onK slioht and the lact mav be due solelv to accidental local circumstances. 

lo attempt, on the basis ot the data that vve po.ss(j.s,s. to estimate the mean 
altitudes ot the vlitteient lanyes is als<.) a ditticult task. It we consider the .\stm~ 
tayh proiier, that is to .sav the .section between the bend of the 'rschertschen-darja 
and the western Hank ot the Anambaruin-ula. we obtain a m -an pass altitude fur 
the Lowei Astin-tayh ot m. and tor the L [iper Astin-tag'h of 343s m. 



CHAPTER XXXVH. 

OTHER PARALLEL RANGES OF NORTHERN TIBET. 

In what follows I shall endeavour to deal in the same way with the remain- 
ing ranges of Tibet. The Astin-tagh is separated trom the next range on the south, 
namely the Akato-tagh. by a broad latitudinal valle\- which continues all the wa\- to 
Anambar-ula. The Akato-tagh I crossed over five times, the passes by which I did 
so being in two cases so close together that, tipon a comparison with the othe 



passes in the same range, the\’ ought to Ije regarded as one: I mean the low and 
easy saddle which lies south-east ot L sun-schor. where I obtained readings of 3208 
and 3154 m. Let us take the mean of these two altitudes, and put the height of 
the saddle at 3181 m. d he nearest pass to this on the west, by which we crossed 
over the range again, is the Cdiopur-alik. 4926 m. high, and still farther west lies 
the pass between Camps \dll and IX (1901). with an altitude of 4079 m. In the 
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extreme east we crossed b\- the Akato pass, situated north of the Ghas-kbl and 
reachiim- an altitude of -,6 qS in. These four passes lie relatively close to one an- 
other. nameK- within a space of 2' A. They do not indicate any drooping of the 
range towards the east, Imt on the contrarx iprox'e that its crest is ver\' irregular 
ill altitude. In the tdiopnr-alik we have a pass which in point ot elevation verx’ 
jonsiderahK surpasses the mean altitudes of the passes in the parallel ranges that 
come next’ to it on the south. The four passes wliich I hax'e mentioned give for 
the Akato-tagh a mean pass-altitude ot 3971 m., thus a considerably highei \ altie 
than tor the L [jper Astin-tagh. 
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Moth the Astin-tagh and the Akato-tagh run trom west-soiith-west to east- 
north-east. Of the latitudinal valley between them 1 hate onl\ two reliable altitudes, 
nameh' 30S1 m. and 2860 in., giving a mean elevation of 2970 m. 

1 he next range to the south is the 1 schimen-tagh. with five reliable pass- 
altitudes. namel)', going from west to east, — 4159. 4194. 4034, 4545, ami 4269 
m. I hese- determinations give, as compared with the Akato-tagh. a fairlx' level 
crest, the diftereiices in elevation not exceeding 500 m., whereas in the .Vkalo-tagh 
the\' amount to 1750 m. Thus the mean pass-altitude ol the rschiinen-tagh is 4240 m. 
1 he 1 schimen-tagh in its western part runs trom west to east, but in its eastern part it 
inclines towards the east-south-east and south-east, d he Akato-tagh is sigiarated from 
the Tschiinen-tagh b\' the 1 schimen vallexx which is uncommonly broad and distinctly 
defined : according to Pjevtsoft. it beg'ins at the [lass ot Ghultscha-davan, which forms a 
water-duTcle between the Tschertschen-darja (d'ariin basin) and the I'schimen valley 
(^Tsajdam). From that pass this latter vallex' slopes steadily down to the Ghas-kbl. 
According to Pjevtsoft. the Gultscha-davan has an altitude of 4314 m.; and according 
to m\ own obserx ations. the (ihas-kbl lies at an altituile ot 2S37 m. In the Tschimen 
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valle\' I encamped in fifteen different places counting from the moutli of the 1 oghri- 
saj, and consequent!}’ have excellent material for calculating its mean ele\ation: and 
}et other encampments were so close to the toot of the mountains that the}’ nia}’ 
convenient!}’ be neglected. I also exclude that part of the valle}- which stretcl-ies 
from the mouth of the 'Foghri-sai to the Ghultscha-da\’an. part!}’ because I never 
visited it. and part!}’ because the ascent up to the pass is so steep that to include 
it would lead to an illegitimate increase in the mean elevation ot the real flat and 
open vallev. The altitudes of the fifteen encampments are as tollous. counting trom 
west to east: 3800, 3769. 3475. 3475, 3455. 3489- 337 ^- 3305 - - 9 bi- 2930, 2077. 
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2907. 2899. 2865. and 2S37 m. Thus the mean altitude of the Tschimen valle}’ is 
3237 m. Consequently its floor lies 200 in. higher than the pass-altitude ot the 
Lower Astin-tagh and 200 m. lower than the pass-altitude of the U[4)er Astin-tagh. 
The pass of Ghultscha-davan is a threshold or water-divide in the latitudinal valle}’ 
itself. Thus orographically the Tschimen valle}’ is continued west of that pass and 
is there drained Iw’ the middle 'Fschertschen-darja. In virtue of this contormation — 
and with regard to this I depend solel}' and alone upon Pje\’tsoffs intormation — 
the Tschimen valley may be regarded as a \’er} important orographical boundar}’, 
converting the Akato-tagh and the Upper and Lower Astin-tagh into a separate 
mountain-s}’stem sharp!}’ distinct from the Tibetan highlands proper. Between this 
s\’stem and the highlands proper, which onh' begin on the south of the Arka-tagh, 
there intervenes a transitional region, name!}’ the extensive inland-drainage area ol 
4w’in basin.s Ixum-kbl and Atschik-kbl. It is onl} necessar} to call to mind, that 
the Ghultscha-davan is the only latitudinal threshold in that region which divides 
the streams that flow westwards to East Turkestan from those that flow eastwards to 




i-ikO(jRAPJIV (Jt CLNTKAL 'I'lKE'l'. 


Fsajdam, in order to realise to the full its importance as an orographical boundary. 
.\ncl when we remember, further, that in the east the Tschimen-tagh is the first 
mountain-range which lies immediately south of this great depression, and that in 
the west the Tokus-davan and Musluk-tagh are also the first mountain-ranwe which 
lies immediately south of the same depression, we have every reason to conclude 
that the Tokus-davan -f- Musluk-tagh and Tschimen-tagdr form orographicallv one and 
the same continuous mountain-range, a range pierced in the west bv the Tschertschen- 
darja and its tributaries, in the middle b)' the Toghri-saj. and in the east b\- the 
stream that enters the Tschimen \'alle\- over against Kara-tschoka. Under these 
circumstances the great branching range which borders the basin of the Atschik- 
k()l on the north must be regarded either as a ramification of that svstem or — 
and this is perhaps more probable — as an independent parallel range, though it 
soon terminates indeed towards the east, unless we are prepared to recognise it 
again in one of the ranges through which the Pitelik-darja forces its wa\-. 

Let us now consider the Kalta-alaghan. Of this range I obtained five pass- 
altitudes 43-h- 44*2. and 47^6 in., going from west to east and 

pro\'ing that this range. contrar\’ to the Astin-tagh. grows increasingly higher to- 
watds the east, where it gradually merges, as the Tschimen-tagh does, into the 
ranges that bolder the Tsajdam basin on the south. According' to these h\'e data, 
the mean pass-altitude of the Ivalta-alaghan amounts to 446a m. 1 havt; deliberateK' 
lett out ot account f rschet alskij s pass ot Ainban-aschkan. which is situated in this 
range, and which he puts at an altitude of 426S m. This tig'urc is consequentK' 
lower than an\' that I obtained, though not for that reason improbable. Bonvalot 
also crossed over by the .same pa.ss. though on his maji he gives no altitude: Tnit 
as he considers that the Kum-kol-darja lies at an elevation of 5550 m., and as ac- 
cm-dmg to Prschevalskij the pass lies 200 m. higher than the surface of the Lower 
Kum-kol. the .■\mban-aschkan would con.sequently in that case, accei)ting Boiivalot's 
computation, come to lie at about 5750 m.. or exactly 1500 m. higher than it in 
realitt does lie. In the light of these circumstances I am unable to place confidence 

in any other data than my own. namel\' the altitudes which have been calculated 
and corrected by Ur. Ekholin. 

, the extreme east we discovered a quite short range thrust in Iretween the 

1 sclnmen-tagh and the Kalta-alaghan, namely the .\ra-tagh or the ^yliddle Range, 
^ ciossed o\ei b\ a pa.ss at 4373 m., and which soon tapers awa\' and 

cisappears m the west, (Jn both .sides of it are latitudinal vallevs, which unite to 
form one vaLey at its western extremity. Of this main latitudinal wtllev. the extreme 
eastern part of which runs along the northern ioot of the Ara-ta.'di, I took the 
ollowing hve observations of altitude. 'The first four succeed one another from east 
to west as far as the point below Mole-kojghan where the breach is made to Kara- 
scioka, while the fifth was taken immediately above Kum-bulak. from which point 

sss TV '''’’; The first four altitudes are 

r<2spectively. and the fifth 4197 m. Taking the entire 
atitud.nal va ley its mean altitude is consequently 39 kS in. Of the latitudinal vallev 
that lies south of the Ara-tagh I have only one measurement, namely 4301 m., and 
,^et a mean value we must take the first measurement made after the 
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two vallet's unite, namely 3888 m. : this o-ives a mean altitude of 4004 m. If we 
prefer to make a scrupulous comparison of its elevation with that of the latiturlinal 
\’alley between the I'schimen-tagh and the Ara-tag'h. we ought to restrict (jurseK’es 
to the two altitudes 4185 and 3888 m., which g-iv<; a mean of 4036 m. 'bhus the 
southern latitudinal \-alle}- of the Ara-tagdi lies at all exa-nts a step higher than its 
northern x'allex'. 

-South ol the Kalta-alaghan we ha\-e a re*markafil\' spacious latitudinal xallew 
xxhich in respect ot its morphology is very unlike the preceding: for it resembles 
rather a rounded or elliptical basin, with a slope towards the north. Xevertheless 
the deepest trough in this depression runs along the foot of the Kalta-alaghan, and 
beside it I took the altitudes 3922 m. (Camp X\k 1900), 3882 (Upper Kum-kiil). 
3878 (near the Kum-kol-darja), am! 3867 m. (Lower Kum-kol). Putting th<‘se data 
together we obtain for the trough a mean altitude of 3887 in. If howewer we take 
into account other determinations of altitude, such as those from the southern ascend- 
ing parts, we get a mean elevation of 4098 m. Nevertheless the important figure, 
which in comparison xvith preceding data shows a distinct descent, is the mean of 
3887 m. 

If noxv we proceed to the Arka-tagh and e.xamine the observations of altitude 
xvhich we possess of that sx'stem. we at once become aware that we hax'e travelled 
a stage away from the regions in which we are quite sure of our facts. I'o attempit 
to explain the orographical structure of the Arka-tagh in a few words is indeed 
next to impossible. Between 86° and 90' E. long, this system has. it is true, been 
crossed over no le.ss than seven times, namely, proceeding- from west to east, by 
(4) myself in 1896. (2) Dutreuil de Rhins, (3) Littledale. (4) myself in September 
1900, (5) myself again in 1901. (6) Bonvalot. and (7) mx'self in July T900. And 
to these mav be added in the far east of the range the point where 1 crossed o\'er 
it on mx' way from Tibet to Tsajdam in 1896. Carey and Dalgleish's crossings in 
the same region, and lastly all the itineraries, briefly alluded to above en passtinf, 
which cross over the eastern continuation ranges of the Arka-tagh system to the 
south of the Tsajdam basin. In what follows I do not however take these itineraries 
into account, because between them and the loregoing, that is between mv routes 
of Jul\- 1900 and .September 1896 there exists a gap of the breadth of 34 which is 
entirely unknown. In that stretch nobod\- has ever crossed over the Arka-tagh. and 
indeed it would seem that it is not altogether east' to get across it in that quarter. 
W hilst travelling between lake No. XX and the Ike-tsohan-gol I did. it is true, cross 
over two important pa.sses, although in point of altitude the\’ cannot be compared 
with the passes ot the central .Arka-tagh: still it is impossible to say in what rela- 
tion those ranges stand to the parallel ranges of the real Arka-tagh. In default of 
exact explorations in that region we must rest content with taking it for grantetl 
that the Arka-tagh is connected with the ranges out of which the Xaidschin-gol and 
the Schuga-gol issue, and which iarther east form a water-dixide between the 
Dscharing-nor and Oring-nor on the one hand and the -\lang-gol and Bajin-gol on 
the other, 'baking it in its xvidest interpretation, the Arka-tagh is thus a very extended 
sx'stem. posse.ssing verx’ different structures in its different parts, now forming a very 
sharpl)’ defined main crest xvith several smaller parallel ranges and noxv constituting 
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, ,v.tn„ of n-os,. of „„ifon„ heiolu. an.ong^t which it 1, difficult ,0 determine which 
;■ I . „ tost, (hte characteristic feature of the system throuohout ,s ho veter 
k th U it acuudiv does consist of various , parallel chains a,.d nowhere «,„st,tutes 
a sinole' rttnms with syurs hreakino ohiiquelt a»ay Iron. ,t alter the fashion shott 


,,n the map of the Rutssiaii Cieneral .Start. 



When \-()u look at a pro\Witinal o'eneral map on which all these semen routes 
are [dlotteJ. aiul if on each such route you enter the altitude anti situation of e\er\ 
pas.-u they respective!)' cross over. )'0u would possil)l\- Ije tempted at the first olance 
to threat! together (.ut one line all the hiyhest passes, and sav that thest. aic the 
passes which are situatetl in the main ranye ot the .-\rka-ta|4'h. Ikit that woultl bt: 
an entire!)' erroneous assumption: tlie direction ot tlw .Vi'ka-tayli would in tliat case 
be incorrectl\' drawn, and a priori hiyhiy impn.ibable, and all the mure so because 
we know that certain latitudinal valkw's in that rey-ion run in directions which point 
to entirel)' clitt'erent conclusions. *\lthuuoh a certain pass on, sav', route (4) is the 
hiyhest on that route and attains an altitude of 5203 m.. while the highest pass on 
route (6) has an altitude of 5450 m.. it b)' no means follows that these two cul- 
minatiny pasies are .situated in ideiiticallv the same mountain-ranye. and the mi- 
probabilitv is increased when the latter pass is situated almost halt adeyree to 
the .south of the former, by joining them rtygether we should make the main 
ranye of the Arka-tayh run in a direction that in no wise corresponds with the 
direction of the adjacent latitudinal valle)'s. and it would be ditticult to understand 
the connections between tlie passes farther north belonyiiig to the seweral dif- 
ferent routes. For while we have ascertained, that in that section the .\rka-tayh 
does as a fact consi.st of several parallel ranges, it is abundant!)' clear that these 
\'arious ranyes mat' \'ar)' in altitude in different localities. On the other hand two 
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passes haviriQ' altitudes ot 5521 and 5042 m. respectively, althoiiyli hiny relativeK 
close tooether, ma}' actualK’ belong' to one and the same range, despite the tact that 
the difference ot altitude between them is not less than 500 m. 

On the basis ot the routes I have mentioned. I believe I am able to identity 

tour different ranges in the middle .\rka-tagh. the one furthest north b(dng the most 
uncertain: or possibly it ought rather to be regarded as Iseing divided into two or 

more broken parallel ranges or ioot-hills. Ihit in the meantime let us take it as it 

is and make the best of it. In this range we have three passes at 52S0. 4779, and 
5005 m. respectively, giving a mean altitude of 5021 m. The 'Col du \'ent of 
Bonvalot appears to be situated in this range, but he gives it no altitude. 1 also 
crossed this range through the gorge ot the d'oghri-saj. but ot course in a trans- 
verse glen. Proceeding another step soutlnvartls. we come to the second range of 
the Arka-tagh (.Arka-tagh II). with the tollowing known passes, proceeding from 
west to east: — 5250. 5203. 51SQ, and 5130 m., giving a iiiean altitude of 5193 
m. The second ot these passes, which 1 crossed over on the 30th September 1 900. 
in comparison with the passes which lie south of it on the same meridian, is so 
sharply defined that I do not hesitate to sa\'. it is the main range of the .\rka-tagh 
in which it is situated. And evidently Bonvalot's .Alts tie Xiatz' lie in the same 
range, though, as usual, he gives no altitudes, notwithstanding that this is the \'er\' 
place where they are particularly wanted. 

In the next parallel range (Arka-tagh 111 ) we have passes at 5436. 50S0, 
5203, 5450. and 5122 m.. gT’ing a mean pass-altitude of 5258 m. The fourth of 
these values is taken from Boiwalot, and to a slight extent impairs the trust- 
worthiness of the mean altitude, which after this pass is excluded drops to 5210 m. 
Finallv. in the southernmost range of the .Arka-tagh (.Arka-tagh I\') we have the 
following pass-elevations — 5519- 5521. 5116. 5042, and 5111 m. This is the range 
which I crossed over by the second oi these passes in 1 896. the altitude of the pass. 
5521 m.. being very close to that (5519 >'•''•1 which De Rhins gives for :the south- 
ern Kara-muran pass", situated immediately west of my pass. 

This is the range the position of which can I)e most easil\- determinoil. for it 
is that which overlooks from the north the latitudinal \'alle\' down which I tra\-elled 
in 1896. From the pass with an altitude of 5521 m. the surface slopes down to the 
bottom of the latitudinal valley at lake Xo. i (Camp XII) regularly and uninter- 
ruptedl)-. without crossing over an)- toot-hills. I also crossed over this great lati- 
tudinal vallc)- at three other places, all h ing east of that pass, and do not hesitate 
to sa)- that the first pass on each of these three routes belongs to the same* important 
range as that which we crossed over by the 5521 m. jrass. Upon joining all these 
passes together, w'e find that the line so made runs perfectl\- parallel to m\' route 
down in the latitudinal \-alle\', and that route tollowed. for con\ enience of niarching. 
the lowest trough in the \'alley itself. The mean pass-altitude in this range amounts 
to 5262 m. Hence both the direction and the position of .Arka-tagh I\' mav be 
regarded as fairl\- well established, and in point of fact it nia)- be taken as afford- 
ing a ke)- or base for locating the other ranges that lie to the north of it. On 
my provisional map the)- are draw-n as near as possible parallel with the kc)- 
range. 

Hedin^ yoitrnev in Ceniral A^ia. II 
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IksiJc-s these four main ran-es there occur between them sm eia moie oi less 
short, l.roken ranges of secondary rank. But the cletenninat.on ot the nrean a 
UKles of the latitudinal valle>s that run f.etween the tour ma.n ranges rs on the 
other hand more difficult, partly because their character as true latitudinal xalte^s is 
h-oc|uentK' masked, bv these secondar)' ranges or b>- ramihcations and spurs ot the 
„Kun rain ms. and parth' Isecause the lowest altitudes measured bet^^•een tu o main 
ran-ms aloiu.- a .dven meridional route do not of necessity coincide with the actual 
l.otmrn of die latitudinal i-allexs for the choice of a campiny-oTuund nas oeneralh 
determined not Iw considerations of altitude, but by the presence ot water and graz- 
ing.. Let us however, subject to this warning, take the Imvest values tor the three 
latitudinal laillews separating the four main ranges: then in the vallex' which comes 
between .\rka-tagh I and Arka-tagh 11 . and proceeding from west to east, we hai e 
the altitudes 4SS0. 4750. 4733 - 47^9 .giving a mean elevation ot 4770 m.: 

in the \-alle\- which intervenes Iretween Arka-tagh 11 and Arka-tagh III we have alti- 
tudes of 4878. 4984- 4948. 5069. 5050. and 4879 m.. giving a mean elevation ot 
49(58 m.; and in the third valley, between Arka-tagh 111 and Aika-tagh . we ia\e 
50SS. soS6, 4980. and 5028 m.. giving a mean altitude ot 5037 m. 



fig. 36(1. \uw i'rmm nil' i.r \c r.K "i- > a\ii' xwm, loco. 


\\ 4 th regard to the altitudes (juotol above for the tour paralhd ranges ot this 
sA'stem. it ma}' be said, that as a rule each of them grows lower towanls the east, 
though there are ot course local e.Kceptions. And that it must indeed be so is 
explained b_\' the tact that the several meridional routes naturalh' seek to cross oxer 
the ranges at their lowe.-'t |5arts. and we ma\’ also take it for granted that between 
every pair of these routes there exists a more or less important swelling, each crest 
being oiten mantled with perpetual snow and glaciers. While one of these routes 
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may cross the rani^-e at a spot intermediate between two such swellings, the other 
ma\’ skirt the toot ot one oi them, and consequenth' cross by a hiyher pass than 
the former route. Xevertheless we may take it as a y'eneral rule, that in the 
reydon under consideration the pass-altitudes decrease somewhat towards the east: 
and probabh' this law would stand out with greater con\'incing force were we able 
to continue our investigations as far in an eastward direction as the Arka-tagh would 
admit of being followed. 

When, on the other hand, we study the figures quoted tor the three latitudinal 
valleA's, we see that, while the law does indeexl receive confirmation in the first of 
the three, although it is due to a purely accidental circumstance, yet in l)oth the 
other two valleys the altitudes are very irregularl)' distributed: imleed in the case 
of the middle valle\' we ought rather to speak ot a rise towards the east. 'I'hese 
circumstances are connected with the general orographical structure ot the .\rka-tagh 
sA'Stem. .Since the s\'stein consists (.)! parallel ranges, erosion is 0[)erative [;artl_\' in 
the latitudinal valleys, partly in the transverse glens that break through the ranges. 
The Pitelik-darja, for example, cleaves a passage through two ot the parallel ranges, 
but it owes its formation to streams that drain long stretches ot the latitudinal valleys. 
In these \'alle\’s there exist, as there do ever) where on the d'ibetan plateau, cross- 
ridges or thresholds, from which the water flows both east and west until it reaches 
a convenient transverse glen. Hence in one and the same latitudinal walley the abs(.)lute 
altitudes var\- prett)' considerabh', and the tliffereiice ot elevation between a cross- 
threshold and the entrance to a transverse glen may often amount to 200 or 300 
m. This again is another reason wh)' the altitudes which we possess, taken more 
or less at random, of these latitudinal valleys var)' considerabh- and irregularly 

accordin'-'- as the various sites lie nearer to or farther a\\a\- trom a cross-threshold 
& 

or a transverse glen. 

,:\s the result of the preceding incpiiries we obtain the following mean pass- 
altitudes for the parallel ranges of northern Tiliet and for the latitudinal valleys 
that lie betwen them: — 


Lower Astin-tagh 

Latitudinal valle\- 

. 302b m. 

. . 2799 m. 

Upper Astin-tagh 

Latitudinal valley 

• 3435 

. . 2970 

Akato-tagh 

Latitudinal valle)- of Tschimen 

• 397 ' 

• ■ 3 - 3 / 

I'schimen-tagh 

Latitiulinal valle)’ 

. 4240 m. 

• • 39 '^'^ 

Ara-tagh 

Latitudinal valle\" 

• 4373 

. . 4094 

Kalta-alaghan 

Latitudinal \ alley ot Kum-kbl . . 

. 4452 m. 

• • 3 hh 7 

Arka-tagh I 

Latitudinal valley 

. 5021 m. 

. . 4770 . 

Arka-tagh II 

• 5 '93 m- 
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1 AititiKlinal valltA' 496S in. 


in. 


Arka-ta^H III 5-^° 

Latitudinal \alle} 

Arka-tauh IV 5 262 m. 


■ • 5037 ’■ 


I •nan ihi^ taMc \\u uhtuin conclu-sively the laeneral law. that, within the region 
the ten iiarallel ranges of Northern Tibet grow increasingly 

1, that the\ rise as it were b\- .steps or terraces up to the 

edge of the ],lateau-land proper. Proceeding from north to south the 
each successive step ascends are as follows: 
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The difference between the altitude of the lowest, most northerly range, the 
Lower Astin-tagii. and the highest, most southerly of the Arka-tagh ranges thus 
amount'' to m. 'I'he ligure-' (|uoted above pro\e that there is a ver\' consider- 

able ri^e in the fii%t three ranges: the Akato-tagh lies not less than 536 m. higher 
than the b'l'per .\stin-tagh. which is itself 407 ni. higher than the Lower Astin- 
tagh. .\ not inconsitlerable ri.se can also be observed in the case of the Tschimen- 
tagh. which reaches JOu m. higher than the Akato-tagh. Between the two runs 
the important boundar)' ot the I schinien valley, that is between the three northern- 
most ranges on the one liand and the three ranges of Tschimen-ta'di, Ara-tagh, 
and Ivalta-alaghan on the (.ither, 1 lie ne.xt valle}' boundarv, that is from the oro- 
graphical point ot view, is the latitudinal valley ot the Kum-kbl. which separates 
the three ranges last-named on the one side Iroin the Arka-tagh system on the 
other. I he three ranges ot the I schiiiien-tagh. .Ara-tagh, and Kalta-alaghan may 
thus bf said to toriii an independent system, a transitional region from the most 
northerlv border-ranges to the high Tibetan Arka-tacrh. 

In the three transitional ranges the differences ot altitude are not great: the 
-Aia-tagh is onl_\ 133 ni. higher than the fschimen-tagh, and this range lies only 
89 m. lowei than the Kalta-alaghan. But the difterence between the three transi- 
tiomil laiiges on the one side and Arka-tagh I on the other is by contrast all the 
greater. 1 he lise troni the Kalta-alaghan to Arka-tagh I is not less than 559 m., 
and it is unh i\nen \\e hare climbed these 559 m. that we actuall}’ stand upon the 
tiue highland region of Tibet. It. finally, we compare the four Arka-tagh ranges 
one AN'ith another, we see that thev are pretty nearly all of the same altitude, al- 
though theie is a jieiceiaiijle rise towards the south, so that the mean pass-altitude 
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ot Arka-tagh I\ is the loftiest of all. The principal thing however is that between 
86° and 92“ E. long, the ranges steadily increase in elevation from north to south, 
no one ot them being higher than its neighbour on the south. The same conclusion 
is also shown ver\' distinct!)’ b\’ the plate which I herewith append, gi^’ing profiles 
of all the meridional routes that I have mentioned. 

W e find the same uniformit)’ again in both the absolute and relative mean 
altitudes in the latitudinal \’alle\s. In their series the only exception is the Kum- 
kbl valle)’. In them the rises from north to south are as follows: — 

I 7 1 m. 

267 
68 1 
176 ■ 

— 207 
8S3 
1 98 ' 

69 - 

Thus the higdiest or most southerly of these latitudinal va]le)’s lies 2 2 38 m. 
higher than the lowest, nameh’ the latitudinal valle\' between the Lower Astin-tagh 
and the Upper Astin-tagh. It is a striking fact that this difference of elevation in 
the valleys is almost precise!)’ the same as the difference of elevation l)etween the 
mean pass-altitudes of the highest and the lowest of the parallel ranges, which we 
ascertained to be 2234 m. In the three northernmost latitudinal valleys there is a 
moderate rise in elevation, namely [71 m. from the first to the second and 267 m. 
from the second to the third. Xow this third valle)’ is the 'I'schiinen valle)’, the im- 
portance of which as an orographical boundar)’ is also ex’ident from the fact, that 
the difference in altitude between that valley and the valley nearest to it on the 
south, belonging to the s)stem of transitional ranges, amounts to no less than 68 1 
m. After that the rise is of le.ss magnitude, amounting onl)’ to 176 m., but then 
the two latitudinal vallevs which lie onlv that distance one above the other belong 
to identicall)' the same orographical s)’stem. 

In the next step that we take towards the south we encounter howeter an 
exception to the general law laid down. lor the Kum-kbl vallev lies 207 ni. lower 
than its nearest neighbour on the north. But the climb up out of the Kum-kbl 
valle)' to the first latitudinal \’alle)’ in the Arka-tagh s)’stem is all the stiffer, amount- 
ing to no less than 883 m. \ et this does but .serve to emphasise the importance of 
tht; Kum-kbl depression as a boundarv’ between the transitional region and the 
region of the Tibetan highlands. Alter that the rise is again slighter, fust as we 
found the four Arka-tagh ranges running at prett)’ much the same e!e\'ation. so the 
differences of altitude Iretween the three intermediate latitudinal valle)’s are not 
particular!)’ great. 

d'he following table shows the depth of the nine successive latitudinal valleys 
in relation to the ranges that overlook them on each side. The first column shows 
the depth of the valley below the range on the north and the second column the 
depth below the range on the south. 
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wliich 

^unk. 


hirst latitudinal valley . . . 

. . 229 m. 

636 m 

.Second . . . 

■ • 465 

1001 

I'schimen valley 

■ • 734 

1003 

Fourth latitudinal va!le\- . . 


455 

Idfth . . 

. . 270 

30S 

Kum-kol vallev 

• ■ 575 

1^34 

Seventh latitudinal valley . . 

. .251 

423 

Eight . . 

• • ^^5 

242 

Ninth , . 

■ * ^ / 3 

--5 


From thi'^ table we see. to be^'in with, that it is just the two latitudinal vallews 


we consider to he important onwraphical Ijoundaries that are the deepest 
namely the Tschimen \alle)-. 734 m. lower than the range on the north and 


10-103 m. lower than the range on the south, and the Kum-kdl valle\-. 575 m. below 
the northern range and 1134 m. Ix'low the southern. The big Kakir \-alle\-. in 
which Lsun-schor is situaterl, is likewise deepK' sunk, namely to 46^ aiul toot m. 
respective!)-. Howe\er no other general rule can be drawn from these figures eveept 
this, that the northern \'alle)-s are as a rule more deeph' trenched than those to the 
south, a lact which tollows ot necessity from the position of the former in a peri- 
phcial region, i.n at all ex'ents Iroin their situaticui ne.xt the edge of the libetan 
highlands, where mosion is more actix'el)' ripi.-ratii'e. What the relations are in this 


respect up on the plateau with its internal drainage we shall see presently. 



CHAPTER XXXMII. 

OROGRAPHY OF THE TIBETAN HIGHLANDS. 

Leavini;- behind us Xorthern I'ibet with the .-\rka-tai4l1 and its s\stem of 
border-ranges, let us turn our attention to the Iiighlands of d'ibet. where. b\' \va\’ 
of a beginning, we will first study the two principal features of a physico-geogra- 
phical character that are best known and most (.listinctl)' developed, namel}' the two 
pregnant trenches in the surface relief which are traversed on the map by m\' route 
and W'ellby’s. both of the )ear 1890. d'he mean absolute altitntles which we [lossess 
for these two latitudinal valle\'s are incomparabh' more trustworthy than all the 
means for the latitudinal \alleys that we hav(j alread)- discussed, owing to the few- 
ness of the data upon which these last are based. I have already quoted in a previ- 
ous paper"' one or two mean values for this region; but in these I am now con- 
strained to make a slight alteration, not only because the new calculations are more 
accurate, but also because some of the altitudes taken in iSg6 have now been 
properly corrected. 

In my latitudinal valley the mean value of thirty-h\'e fxed points, situated 
neither on the threshold passes nor yet in the depressions, amounts to 4892 m. d'he 
list of these measurements gives \arying altitudes for two-thirds of the length ot 
the latitudinal valley, though the variations are not great, ranging onl\- between 
5098 and 4S10 m.: but in the remaining third, towards the east end, a distinct down- 
ward slope is noticeable in that same direction, where the lowest point lies at 4610 
m. And the same observations apply to the corresponding parts of W’ellln 's lati- 
tudinal \alle\'. except that the_\' are more accentuated owing to his having crossed 
the last cross-threshold that serves as a boundaiw’ between the region of internal 
drainage and the source-region of the d'schumar ri\'er. Hence with regard to the 
extreme east ot nt)’ latitudinal valley, we ma\' as a general rule say that its internal- 
drainage basins lie increasing!)- lower towards the east (although there are excep- 
tions) and the differences ot level are but slight 

'Fhe lakes in m\- latitudinal \-alle\- that were measured for altitude lie. going 
from west to east, at elevations ot 4906. 4937. 4946. 4S96. 4932, 4920. 4810. and 
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4616 m. Conse(|uently their mean altitude is 4870 m., and that is also of course 
the mean \ahie for the lowest depressions of the latitudinal ^■alle^■. The cross- 
thresholds in this same valley lie. from west to east, at altitudes of 4920. 5026. 
4000. 4902, 5116, 5059, 5099. 5085. and 4S63 m. Hence their mean altitude, and 
c(n'ncidentl\' therewith the mean altitude of the highest levels ot the bottom of the 
valley, are thus 5017 m. The difference between these two means is therefore only 
[47 m.: whereas the ilitterence in the abseilute altitude between the highest point 
(51 lO m.) and the lowest (4616 m.) amounts to exactly 500 m. Anv way this 
\alle}- is remarkabl)’ flat, and the rise from each depression to the nearest cross- 
threshold is almost always so slight as to be hardly noticeable. The only things 
that betra\’ the flat undulations ot the surface are the nearness or remoteness 
of the horizon, the presence of the lake depressions, and the existence of water- 
courses. 


1 he altitudes which A ellby took in the big latitudinal valle\' which runs south 
ot mine appear to be reliable and may readily be used tor purposes of comparison. 
It is however matter tor regret that he has .seldom or never determined the altitude 
ot the cross-thresholds, probably because they are in most cases so flat that their 
positions escaped his notice. If we confine our attention to that part of Wellby’s 
journey which reall)' appears to follow the identically same latitudinal valley, that is 
to .sa\- the stretch from his Camp Xo. 22 (about 80' E. long.) to Camp Xo. So. 
and take the mean ot fitty-se\’en altitudes which he obtained, we get as the result 
5066 m. 1 he reason wh\ this datum is so much hig'her than the corresponding 
part of m\- valle}' is that the western half of Wellby's \-alle\- lies considerabh- higher 
than its eastern halt, so that it is to the latter that the comparison ought strictly 
to be confined. The altitudes of the lakes in that part of \\Tllb>-‘s route which 
runs exacth- south of my latitudinal valley are 4S03, 4932. 5087, 492S, 4S29, 4904, 
5090. and 4800 m. Hence their mean altitude is 4921 m., or not less than 51 m. 
more than the mean tor the lakes in m\' A-alle>-. 1 am however unable to accept 
his datn m this case, because the\- are not the measurements of the water surfaces 
in the more prominent depressions: but some of them are measurements of small 
sheets of water lying at considerable elevations above the bottom of the vallev, and 
others are the altitudes of his camps, though these were formed, it is true.^ ciuite 
c ose to the larger lakes, but no doubt at ten or twenty meters, or more, above 
tieir surface. Consequently Wellby’s measurements of altitude admit of comparison 
with mine onl\- in the case of those parts which lie [between the same longitudes, 
that IS to say the whole ot that part of the northern latitudinal valle\- which I tra- 
velled through and that part of WellbyX valley which lies due south'ofit. burther 
we ia\e to take into account all the measurements that were made, whether the^■ 
aie those of passes, lakes, or points intervening between the two. I'he mean of ail 
nw htty-one pmnts is 4912 m., and of all WHlbv’s thirtv-one points 4922 m. It 
nuist how ever be observed, that the comparison does not 'run exactl)- on all fours, 
ecause not mriy has W ellby fewer data than I have, but he has given no attention 
R latter w ould of course have increased his mean 

"" A altitudes at the lake-levels 

ia\ e ecreased it, we ma)- take the figure quoted as being not ver)- far from 
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the real htrure, and the final result is, that Wellbv’s latitudinal \allev lies hie'her 
than mine, though bv a few meters only. 

The mountain-s}stem which separates these two valleys is the westward con- 
tinuation of the Mongolian Koko-schili: and here again we are on somewhat uncertain 
ground. It is true there are six routes, two of which coincide in their passage 
across these mountains, though it is difficult or impossible to weld together into 
continuous chains the crests crossed over Ijy the difterent travellers. When journey- 
ing south in 1901, I crossed over three distinct pas.ses in the Koko-scliili, ami in 
the course of my 1900 journey, which lay very close to the former on the east. I 
crossed over five, and in nw most easterh' route I crossed over two. the ranges 
they belong to being identical with Bonvalot's immediately west of my third route 
just mentioned. Bonvalot’s Wham de Crevaux” is plainly the northernmost ot the 
Koko-schili ranges, namely the one that bounds my latitudinal valley on the south. 
This range is the one that is easiest to trace, for there is reason to believe that 
each of the routes which cross ni}’ big latitudinal valley and which proceed Irom its 
lowest part towards the south, have to converge upon the pass in this northernmost 
range of the Koko-schili. I will however lea\ e out of account the first of the ]jasses 
that I crossed over in the middle one of m\- three routes, because there is no pass 
to correspoiul to it in the westernmost of those routes. On ni)’ general map I ha\ e 
endeavoured to trace what I take to be two i)arallel Koko-schili ranges, and for 
the northern one we have, proceeding from west to east, the altitudes 5020. 5337, 
5151, and 5042 m., giving a mean of 5138 ni. For the southern range we have 
only three altitudes, namely 5242, 5095. and 4970 m.. or a mean of 5102 m. In 
the case of both of these, we ma\- sa\-, that as a rule the)- grow lower towards 
the ea.st. I'he numerous passes which exist in certain parts of the .s\.stem point 
howe\-er to the presence of minor parallel ranges intercalated between the larger 
ones, unless indeed the\- are simpl\- spurs of secondary importance. For this reason 
it is almost impossible to speak of the existence of an\thing at all approaching to 
a definite latitudinal valley between the two ranges that I fancy we may trace: and 
the figures 4884, 4904, 5172, 5074. and 5000 m. (this last an interpolated estimate) 
are no doubt the altitudes of depressions between the two ranges. Ijut they need not 
on that account belong of necessity to identically the same valley. The datum 5172 
m. ma\' however quite well belong to a swelling, corresponding to a cross-threshold, 
from which the latitudinal \alle\- slopes awa\' towards both east and west, although 
in point of elevation it surpa.sses the mean pass-altitude in both the northern and 
the southern Koko-schili range, 'khe mean altitude for the depressions mentioned is 
5007 m. 

However uncertain these mean values are, owing to the fewness of the data, 
they ne\ ertheless serve to suggest one or two important reflections. In the first 
place, we see that the latitudinal valley between the two Koko-schili ranges is of 
quite a difterent rank from the latitudinal valleys which \\’ellb\- and I explored; for 
these are especially broad, sharph' defined, and made up of a series of self-contained 
basins, each with a salt lake at the bottom of it. Thus the}- are real, independent 
mountain-s\-stems which these great valleys separate one from the other. The valley 
however which lies midway between them, /. e. that which lies between the Koko- 
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schili ranges is manifestly neither a salient nor yet a continuous feature of the country, 
but is rather more broken and irregular, much smaller, and in all proliabilit\' in- 
closes onl\' a tew self-containetl basins and a few lakes. t_)n the contrar\- the con- 
figuration appears to be of such a character that a river, which has its source between 
the two ranges, generalh’ cuts its way through one of them, the northern range in 
order to reach my latitudinal vallev and terminate in one or other of its lakes, the 
southern range in order to empty itself into one of \\ ellbv's lakes. This obviously 
presupposes as a condition that that latitudinal valley, being as it is more intimately 
connected with the two Koko-schili ranges, must of necessity lie a step higher than 
the two big, more independent and detached latitudinal \'alle\'s. and in point of fact 
its mean altitude does run up to 5007 m.. as compared with 4912 m. in the north- 
ern \-alle\- and 4922 in the southern. 



ascertained that .Arka-tagh IX’ is the highest of the ten North 
hbetan ranges and pos.ses.ses a mean pass-altitude of 7262 m.' As we proceed north- 
wards from this vast ridge, the other parallel ranges grow step b>' step lower, and 
tie same thing holds good if you travel .south from the same range, for the Koko- 
schih ranges reach altitudes of 513S m. and 5102 m. respectively. ‘ In so far there- 
fore as this part of libet is concerned, Arka-tagh 1\' ma\- be regarded as the back- 
bone or culminating ridge of the 'I'ibetan highlands. 

In the table giyen on pp. 563-564. I have put together the dilTerences of altitude 
between the crests and the latitudinal r-alleys. and the result is. that we find them 
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decreasing- as a rule from north to south, so that the ninth latitudinal valle\- lies 
only 173 m. lower than the crest of Arka-tagh III and 225 m. lower than the crest 
ot Arka-tagh l\k It now we pass beyoinl the Koko-schili system, we shall find that 
the differences of altitude are still less when we contrast the latitudinal valle\' be- 
tween these two ranyes with the two ranees themselves, for it lies onl\- 1 7 1 m, 
lower than the northern range and 95 m. lower than the southern. ( )n the other 
hand my latitudinal valley forms an exception, for it lies no less than 350 m. lower 
than Arka-tagh I\ and 226 m. lower than Koko-schili I. In the table to which I 
ha\'e just referred, we see that the Tschimen \'alle\' and the Kum-kbl \'alle\' are 
relatively very deeply sunk betw-een their containing mountains; and thv same thing 
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is true, though to a far le.ss extent, in my latitudinal valley of 1896. and to an 
even less e.xtent still in A’ellby's latitudinal valley. These four latitudinal valleys 
may therefore be pronounced as of the first rank, and constitute striking and rela- 
tiveh' deep trenches between the ^-arious monnlaui-sysicfns of northern Tibet, whereas 
the other latitudinal \ allev s mereU" separate the individual ranges one from another. 
It is \ er\- interesting to observe, that these four r alleys, taking them from north to 
south, grow increasingly shallower in relation to their containing ranges; that is, the 
difference of altitude betwen the bottom of the valley and the nearest range grows 
increasinglv smaller. The onl\- exception is the Kum-kbl valle}-, which lies 1 3 1 m. 
lower in relation to Arka-tagh I than the Tschimen valley does in relation to the 
Tschimen-tagh. And if we take the mean of all the altitudes which I obtained in 
the Kum-kbl basin, then the law just enunciated holds good also of that valley. 
I'hat an association of this relati\’e character must indeed exist is rather what might 
be expected. The reason why the two southern ralleys are so slightly trenched is 
explicable by the advanced stage of the denudation on the adjacent mountains. 
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I'hose older ranL,''es ha\'e been tor the most part worn down b\’ denudation, and all 
that remains are flat ridges risiny;' the merest trifle above the le\ el of the contiguous 
latitudinal valleys. Add to this, that the two big latitudinal valleys possess no efflu- 
ent. either to the ocean, or to Hast Turkestan, or to Tsaiiiam. Itut on the contrar\’ 
are themselves divided into a number of small self-contained drainage-basins: and 
in consequence of that the solid material which is washed down 1)\- the streams is 
carried into the bottoms of the valleys, where it becomes deposited in the deeper 
parts of the depressions, raising their level continuoush'. In the Tschimen \'alle\' 
on the nth<-r hand the material is carried awa}- partly to East Turkestan, parti)- tct 
Isajdam. krom the Kum-kbl depression it is not carried awav, it is true, but that 
hollow ma)- not only have been original!)- relatively deeper, but it is also bigger, 
and a longer time will be required to fill up its basin to the same degree as the 
relati\el)’ much smaller basins farther south. the recentfl- enunciated law-, that the 
big latitudinal \-alle)s grow shallower and shallower the farther )-ou proceed south 
does not however hold good right across the highland region of Tibet; for we shall 


soon reach one or two \-alleys which are rather deeply trenched in relation to the 
ranges that border them on each side. 

No sooner do we get on the .south side of \Vellb)-'s route than w-e are con- 
fionted with great uncertaint) with regard to the position and rlircction of the mount- 
ain-i anges. L pon studying his map, we do. it is true, get the impression, that the 

part of his route which we are now discussing is bordered on the south b)- a fairl)- 

compact and continuous range: but when we compare his route with other routes 
in^ the same region, it turns out that the orography is b)' no means so simple. In 
this locaht)-, again, we can no more talk of a single range than we can in the case 
of the Arka-tagh or the Koko-schili; but we can talk, legitimately enough, of a 
separate mountain-system, which according to the combined routes can be nothino- 
else except a westward continuation of the Dungbure. The Dungbure proper lieS 

immediately .south of W ellby s route, though its crest is there highly irregular. Mv 

route of the summer of 1900 intersects \Vellb)ds in two places. 'His lake- of 6th 

/ ugust. which he calls i-.Salt Lake . is unquestionably identical with m\- big salt 

lake;^ the reason that W elll.y d-.es not .show the western, freshwater lake, 'which 
empties itself l.y a broad sound into the salt lake, is simply this, that his route ran 

to the north of it and he really did not see it. \Vellb)-',s salt lake of 2<Sth lulv 

corresponds to my .salt lake of Camp LY. When a map of WellbxAs itinerary i's 
placed upon my map on the scale of i : 1,000,000. the two lakes a're seen practi- 
cal!) to coincide in position, though not completely so, for Wellbv’s two lakes over- 
lap a few minutes to the east. That portion of lu)- route which describes an arc 

Wellln-’s route, proves, 

at It would be altogether inappropriate to speak about a distinct mountain-range, 

rano.f‘ "P --P-' 

that" to ” f r P-<----P'vater lakes, 

htV^^at eo Tr" ^ 

of The ournr b ' "" ntountain-range, the highest point along that section 

with demrh 1' It It true, markedly undulating, 

uith detached ridges and lines of heights, but still on the whole relativel)- level. 
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Aloii”’ the stretch between Camp XLIX anti L\h where the westward continuation 
ot the Dungbure ought to have been met with, the greatest altitude amounted to 
5072 m., and there it would be still less appropriate to speak of a definitive range. 
In point ot actual fact the greater part of that section of the journe\' ran through 
a latitudinal valley with a south-east and north-west direction, proving that the mount- 
ain-ranges in that region incline towards the .south-east and ea.st-south-east. Xe\ er- 
theless I believe the orograjjhical structure may be conceived in the wa\' that I have 
reproduced it on my general map, namely as a double range, which 1 ha\e called 
Dungbure I and Dungbure II, the more southerK' ot which probabh corresponds to 
Bonvalot’s Chaine des \ cleans . Both are tlat. uneven, anti broken, the southern 
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one in particular being diversified by the lakes which 1 discovered between Camp 
XXXX’I and Camp XLl. But the range which I ha\ e called Dungbure III, although 
it ought possibly to be regarded rather as belonging to another mountain-system 
situated bevond and south of the Dungbure proper, can, on the other hand, be 
traced in the portion of Tibet which we are discussing, with a ver\- fair degree of 
prcjbabilit)-. This, then, is the range which was crossed o\er a long wa)- to the 
west, as I be!ie\-e, by Dutreuil de Khins by the pass winch he called Passe du 
Chasseur- (t 362 m.). further at a very short distance east of De Rhins’s route by 
Littledale Iw a pass which he gives as being 4953 m. high, and b\- myself when 
voing down towards Lhasa by a pjass at an altitude ot 5056 m., after which the range 
continues towards the east-south-east. I came into contact w ith it again at the pass 
with an altitude of 5426 m. Though this was no doubt a pjass of secondary im- 
portance, it can nevertheless be used for calculating the mean pass-altitude. In this 
rery same region Bonvalot gives two altitudes of 5188 and 5450 m.. that is assum- 
ing there is no error of longitude. After that the same range continues due east: 
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we saw its crest distinctly south of the two freshwater lakes at Camp XLI. Thus 
as the mean pass-altitude of Dunybure III I obtain 522S in., which proves that this 
crest is hipher than the two Kuko-schili ranges and onl\- very slightly lower than 
the loftiest of the Arka-tagh ranges. The corresponding value for Dungbure I is 
4973 m. and for Dungbure II 5137 ni. d'he valley which lies between them has, 
according to existing ob.servations, a mean altitude of 4S56 m.. whereas the valley 
between Dungbure II and Dungbure III has an altitude ol 4924 m.. or almost exactly 
the same as W’ellby's latitudinal valley. The mean altitude of the valley south of 
Dungbure 111 is 4915 m. 'I'he figure which I give for the latitudinal valley between 
Dungbure II and Dungdure III may be regarded as trustworthy, seeing that it is 
calculated from thirteen ob.servations, for the valle\- is traversed in part both by mt' 
own and b\' W’ellln ’s itineraries. .Although I have in the foregoing discussion assumed 
that W ellby's route ran through one continuous main valley onlv, in this particular 
part of it it does look, I confess, as though he really travelled in two separate lati- 
tudinal valle\-.s. d'his is not however apparent from his map; but the direction of 
tlu; mountain-ranges, from west-north-west to east-south-east, in this region suggests 
that his itinerary, which just there ran due east, must have crossed o\-er the crest 
ot what I have called Dungbure II, and preciselv in the localitt' where that range 
ought theoretically to exist \\ ellby travelled lor two short stages due north, not 


with the \ iew of seeking the shortest and easiest wax' across a jiiass, but in order 
that he might follow the river which flows down to the salt lake of 28th July, so 
that it would undoubtedK appear to cut through Dungbure II in a tran.sverse glen. 
I his stream has its sources in Dungbure I, the principal chain in that region. 

One more step towards the south and it is still jiossible to trace the probable 
west-north-west to east-.south-east direction of the ranges. South of Dungbure III 
and separated from it by a latitudinal valley, with an altitude of 4915 nu, runs a 
mountain-range; this is bordered on the north b\' that [jart of my route towards 
d'engri-nor which comes l.ietween Camp XXX 1 \' and Camp XXXLX. Thanks to 
the pass-crossings, this same range can be detected on the itineraries of Dutreuil de 
Rhins. Littledale. m\- own, and Bonxalot’s routes, and farther east it is probably 
connected with the Ruka-magna range, which is cro.ssed b\- the usual road of the 
Mongol pilgrims by the litika-magna pass, at a spot where the range is consider- 
abh- lower than in the part of Tibet with which we are more especialh- concerned. 
I he passes known along this range lie. from west to east, at 5 122, '5099. 5186, 
and 5750 m. Ihe last ol the four is situated on Bonvalot’s route and is a highly 

improbable figure, the altitude being undoubtedly exaggerated. 'Die mean value is 
however 5289 m. 

South ot the Buka-magna comes the big latitudinal x-allev which I followed when 
1 went down to m>- headquarters Camp XLAh on the west it seems to be con- 
tinuous with Dutreuil de Rhins's Vallee des Lacsjumeauxw These two lakes stretch 
rom east to west and show that the valle\- makes a slight curve. 'Die »Lac du 
Lratcrm. which lies immediately north of the same two lakes, mav be regarded as 
Jelonging to this valley, although they are separated by a low crest. The mean 
01 sei en altitudes taken in the vallev 
lie 


IS s 

:s at the same elevation as the crest of Arka-tagh I 


;o2 2 m. Consequently this latitudinal valley 
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South ot this \-alle\' come the three raiij^'es which I take t(j he tlae westward 
continuations of the Tang--la system. With the hel[) of the known passes we are 
able to trace them through our defined area, wherein the\' a[)pear to lorm tliree 
parallel crests ot the same altitude, though each ot them ^■aries \-ery much in ele- 
vation in its different parts. I will call them here Tang-la I, II, and III. d'he northern- 
most of these. Tang-la I, corresponds to Bonvalot’s Monts I dupleix : which name 
Grenard retains on his general orographical ma[), though he makes it cur\ e south- 
wards. and in that section places Littledale’s pass ot 5^98 m.. reducing its altitude 
however to 5600 m. To the westward continuation of the same range he gi\ es 
the name of >IMts Dutreuil de Rhinsg and links it on to the Aru-gangri and the ranges 
that run north of the Panggong-tso and the Indus. To the same prolonged range 
Grenard likewise assigns the Kara-korum and the Kara-korum pass; and in this I 
fully agree with him, although certain particulars in the course gi\-en to these ranges 
on his map are doubtful. He has however done his best to interpolate in those 
reo'ions in which our knowledge is defective. On the whole however he is un- 
cloubtedly right, and when I crossed over the loft\- pass at 5462 m. altitude it struck 
me at once that the stupendous range in which that pass is situated really is 
a link between the Tang-la and the Kara-korum. Possibly too the detaile-d ex- 
plorations of the future will prove that this great range or system of ranges, which 
stretches all the wa\- across the Tibetan high.lands, is t(i be regarded as the mcvst 

imposing system of mountains nut of .Asia only, l)ut of the whole earth, not even 

excepting the .-\rka-tagh. It is probal)le that, while the .-\rka-tagh may be said to 
be the backbone of the Kwen-lun system, tins more .southerh' range forms the cul- 
minating ridge of the Tibetan high plateau. 

With a little trouble you can however detect on Grenard's map three more or 
less parallel Tang-la ranges; — (i) Mts Dutreuil de Rhins — Monts Dui)leix: (2) 
Mts Henri d'Orleans — Mts Littledale; (3) Monts Bonvalot. He however interweaves 
these ranges together in such a wa\- that the Tang-la proper splits up into ( i ) and 

(2), while (3) divides into (2) and a more southerly range, to which he gives no 

name. This ma\- possible be the correct interpretation, although I ha\'e preferred 
to distinguish three parallel main ranges. 

Tang-la I, corresponding to Monts Dupleix. possesses three known passes — in 
the west that of Dutreuil de Rhins at 54S0 m : then Littledale's at 5141 m., situated 
quite close to a peak measuring 5757 m.: and Bonvalot's pass of 6000 m.. which 
may prettv sately be set down as 600 m. too high. In order to reduce this last 
elevation to a more modest level. I will make use ot Rockhill s altitude ot 5024 m. 
of the 26th June, which lies directh’ along the prolongation ot the range. This 
brings the mean pass-altitude down to 5411 m. I myself crossed over this range 
in a transverse glen, breached by the river that rises on a pass, at an altitude of 
5462 m., in d'ang-la II, which range I consider to be identical with the true main 
range of the Tang-la. 

In this range. Tang-la II, we have the following four altitudes; — that of 
Dutreuil de Rhins at 5630 m., of Littledale at 5239 m., my own at 5462 m., and 
that of Bonvalot at 5480 m., gi\'ing a mean value of 5453 m. Between these two 
ranges runs a latitudinal valley, ot which we again possess four altitudes, namely 
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52.S0. 4875. 52SS, and 4924 m.. this last occurrinu- on Rockhill’s itinerary: the mean 
^'allIe is 5091 m. Consequently this valley is trenched to the depth of some 350 
m. lower than its two containing' ranq-es. 

In Tany-la III we likewise have four passes, nameh' that of I )e Rhins, 5163 
m.: Littledale's pass, which is marked 5899 m. on his map. thouyh Grenard, as I 
hase sairl, reduces the hyure to 5600 m. (and this is nearer the probable true 
\ alue. although .SV/cAt'a Hand-alias accepts the exaggerated altitude) ; then m\' pass 
at 5367 m. ; and lastly bonvalot s at 5500 m. (the beautiful round numbers which 
he geiieralK' gives are in themselves suspicious). However the values just cjuoted 
\ ield a mean pass-altitude of 5408 m. for Tang-la 111 . 

For the latitudinal \alle\- between Tang-la II and Tang-Ia III rve have the 
lollowing altitudes 49-3. 5228, 5237, 5260, and 4819 m.. or a mean altitude of 
5093 m.. almost exactK the same value as for the immediately preceding latitudinal 
\ alley. For the latitudinal valley south of Tang-la III we ha\ e these altitudes — 
4098. 5356. 5:27, 5063, 5070. 5028. and 5200 m.. giving a mean of 5077 m.. 
which again ditters but little Irom the last two latitudinal \'alle\'s belong'ing' to the 
I'ang-la system. 


-\ll the wa\' Irom the three lang-la ranges to the southern boundar\' of the 
region \\hich we tire considering, that is to sa\’ to 31- X. lat., the uncertaint}' which 
[jrewails witlt regard to the course ol the ranges is greater than hitherto, notwith- 
standing that the travellers' routes run closer together. F'or we luu’e now to take 
into consideration both Bowers loop towards the north and Rockhill's 1oo]j towards 
the west. Ijesides which my own route, all the way from Camp XL 1 \'. is divided 
into two buinches. ot which that to the east is in jtlaces ilouble. bhifortunately just 
along this \ei\ stietch Rockhill gi\es no pass: possibly he tlid not cross o\’er an}' 
ot an\ altitude worth speaking about, just as I nnselt in the course of ni}' dash 
towards the .south crossed over none but very low aiul relative!)' unimportant 'passes. 
In this legion the altitudes which I measured all range round about 4830 ni. Bon- 
\alot however gets in the .same region a pa.ss at 5850 m.: but that is cjuite in 
keeping with the general run . 4 ' hi.s altitudes. Littledale's pass of 5640 m. and 
Bowers ot 5722 m. in this same region are also doubtful. On the other hand 
Dutrcuil^ de Rhins. .still in this same region, tra\ersed a remarkabl}- low district, 
with altitudes going down to 4450 m. and with a maximum pass-altitude of 5134 m. 

hrom m\- two itineraries in this part of the countrv 1 obtained the rlistinct 
impres.sion that the orographical architecture of this region is far less regular than 
that ol any portion ot Tibet to the north of it. It is verv seldom that vou can 
speak at dehnitne mountain-ranges running parallel to one another, and efiualh' sel- 
dom ol lengG)- latitudinal valleys. Both ranges and vallews are of smaller size' than 
utheitu aiul often the traveller finds him.self wandering in a lalwrinth of low hills, 
amu wnch the eee is unable to trace out any distinct main range. In a word, the 
conlormation is le.ss regular and the ranges frequentl)- run in dir'ections that deviate 
lom the usual east and we.st. Between the Tang-la s.vstem on the north and the 
tast miAintain-system that accompanied us all the wat- to Ladak on the south, the 
oi ographical structure ol the Tibetan highlands is in one word less regular than that 
o tie counti-)- which borders that zone on north and .south, though that zone itself 
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is onh' known in part. As for the eastern portion of that zone, and it is with it 
alone that we are now concerned, the very fact of this irreynlarity of altitude along- 
routes which run so close together proves that the surface features are ver)- une\ en. 
In some places the countr}- is very flat, in other places it rises into particularly loft\- 
swellings, and in yet others it is strangely broken b\- irregular stretches of hills. 
The latitudinal valley which occurs in the southern portion of the area expamls into 
one of the largest internal-drainage basins in 'I'ibet. forming a homologue to the 
Kuni-kbl basin in the north. In the same zone we find also the biggest ri\er of 
the internal-drainage region of Tibet, namel\- the Satschu-tsangpo. Were the sur- 
face conformation here the same that it is in the north, this ri\er would lie brokiai 
up into several smaller streams, belonging to various latitudinal valleys, each pos- 
sessing its own terminal lake. But the great flatness of the countr\' and the ab- 
sence of water-dividing ranges are circumstances which directly facilitate the gather- 
ing of the waters into a big river. And it is owing to preciseh' the same causes 
that such a large and extensive lake as the Selling-tso has been able to come into 
existence. The western continuation of this latitudinal \’alle\- narrows considerabK'. 
and in consequence the lakes which lie in that direction, namely the d'schargut-tso. 
Addan-tso. and Dagtse-tso, are of far smaller area, the first-named being also ver\- 
narrow. Neverthele.ss it is quite evident to the eye that in this particular latitudinal 
\’alley the ranges do run t'ery consistent!)- east and west. c. g'. on the shores of the 
Tschargut-tso and on the large island of the Naktsong-tso. But opportunities for 
guesses and speculations are exceptionally plentiful in this region, and it is very 
difficult to determine in which direction and in what manner these ranges merge 
into the world of big mountain-ranges amongst which the head-feeders of the Indo- 
Chinese rivers are situated. Bower’s. Bonvalot’s. Rockhill’s, and my own routes, 
which are here interlaced together, are not sufficient to justiiy us in drawing safe 
conclusions. I believe however, that the ranges which our routes cross over, after 
having described a curve towards the north, incline towards the east-south-east and 
south-east. If that is so, the Satschu-tsangpo would break through se\-eral of them 
in its upper course; but for the greater part of its lower course it will flow south 
of the most southerl)- of them, and parallel to it. 

On the provisional general map which I have drawn I have, with the help of 
itineraries, attempted to enter all the mountain-ranges that exist in this region, al- 
though in so doing I was haunted b)- a feeling of great uncertaint)-. Possibly after 
the more deliberate map on the scale of i : 1,000,000, which is to be included in 
m)- atlas, shall have been completed, it ma\- then be easier to draw sound con- 
clusions. M)' present attempt is, as I have already said, entirel)- tentative. 

For practical reasons I call this region, which extends from the Tang-la ranges 
southwards to the latitudinal valley with the lakes, Tschang, the name which the 
Tibetans themselves give to the high, uninhabited plateau; and here I will endeavour 
to distinguish seven ranges. The one farthest north, Tschang I, seems to be the 
easiest to follow, that is assuming that the following altitudes belong to this range 
— 4713 (De Rhins), 5473 (Littledale), 5236 and 5211 (my two routes), and 5350 
(Bonvalot). Thus the mean pas.s-altitude for Tschang I is 5197 m. The mean alti- 
tude of the latitudinal valley south of this range is 4821 m. In Tschang II we have 
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the followinL;' altitudes — 4675 m. (De Rhins), 5479 (Littledale), 5246 (Hedin), and 
5300 (Ilunvalot). the mean bein^ 5175 in. For the next latitudinal valley to the 
south the mean of h\’e measurements is 4913 m. The raiiue which I call Tschang- 
III appears to be broken or to tajrer awa\' towards the east, and nobod\’ has crossed 
it except Littledale, bv a pass at 5640 m., an altogether improbable figure. For 
th(_; next latitudinal valley we have three altitudes, giving a mean of 4850 m. F'or 
'Fschang 1 \' we have 4785 (De Rhins), 5110 and 5396 (Bower), 5089 (Hedin), 5550 
(I)on\alot), and 5113 m, (Hedin): thus the mean pass-altitude of this range is 5174 
m. For the latitudinal valley south of it we have a great number of altitudes, 
principall}- due to the fact that a ver)- considerable portion of Bower's route ran 
thr( jugh it. Upon stULl_\ing Bower’s map, we get very clearh' the impression that, 
with the \iew ol a\oiding tiring passes, he tried to keep as far as possible to the 
bottom of the valley intermediate between the two neighbouring ranges, blis map 
shows therelore for this localit)- only one or two insignificant passes, which doubtless 
are to be regarded as cross-thresholds of the valley. Most of the twent\'-four alti- 
tueles which we have tor this valley arc, then. Bower s, and their mean works out at 
41^73 result that ma\- be accepted as tairly trustworthy. Hence this vallev 

lies 300 m. lower than Tschang I\’. 

In the range Tschang \' we have the altitudes 5134 (De Rhins). 498S (Bower), 
5090 (Littledale), 50S3 (Hedin), 5250 (Bonvalot), and 4945 m. (Hedin), giving a 
mean ot 5081 m. The latitudinal talley to the south lies 280 m. lower, or at a 


mean altitude ot 4801 m. The following pass-altitudes belong to Tschang \'I — 
50S5 (Bower). 5722 (Bower), 5100 (Littledale), 4909 (Hedin), and 4837 m. (Hedin), 
the mean being Tor the latitudinal valley which lies ne.xt on the south 

the mean altitude is 4/ 02 m., or more than 400 ni. below the crest of the range. 

Tschang \ II is difficult to follow. In the localities where I show one range 
there are in reality several ranges, all ot them small and ver\’ often broken: all the 
\\a\ from Camp LX\ to Camp LXXII, tor instance. I liardL’ crossed over a sin^de 


pass; everywhere we were able to advance between the short, rounded ranges. It is 
along thi.s stretch of countrt' however that we ha\-e Bonvalot’s pass of 5850 m?, though, 
judging from the observations of other travellers in the same region, \his figure'" is 
exaggerated to the extent of upwards of looo m. But putting thi.s on one 

side, we have, without it. 5222 (Bower), 4949 (Littledale), and 4839 m. (Hedin), 
Avhich gives a mean of 5010 m. d'his .same system was crossed fmaher west by 
Bowel and Dutieuil de Rhins, but both seem to have u.sed ga[)s between the .separate 
ranges. I he altitudinal relations ol the valley .south of Tschang \4I are tairl)- well 
known, and ot twenty-three measurements the mean altitude is 4651 m. 

Of the t ast and imposing range which runs south of the valle\- last referred 
to know nothing beyong the Hct. that I had it on my left hand the whole of the 
wa\- to the Panggong-tso. ProbabI)- it consists of a series of parallel ranges with 
a mam range, which swells up here and there into higher elevations capped with 
perpetual snow and ice. ^ Dutreuil de Rhins cros.sed north of the Tengri-nor over a 
pas.s ca ed Redjen-la, with an altitude of 5094 m. Immediatel)- west^ of that Little- 
‘ ^ swelling ol 5005 m., and east of the same Bonvalot records an alti- 

5450 m. I ractically nothing is known of the westward continuation of that 
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range, except that Nain Singh crossed over it by the pass of Kilong, situated im- 
mediately north-west of the northern point of the Dangra-jum-tso. and to that pass 
he assigns an altitude of 5540 m.: probably this is not exaggerated, when it is 
remembered that the range to which it belongs is one of the first magnitude. On 
Grenard’s map this range is also indicated with heavy hatchments. The Scha-gand- 
schum. Tok-dschalung, and Alung-gangri may no doubt be consitlered as parts of 
this range. South of it stretches a perfect terra incognita. Ju^t as this last-men- 
tioned range forms the northern boundarv of Xain Singh’s lacustrine basin and serves 
as a water-parting between it and the Selling-tso lakes, so we ma\' take it that the 
Dangra-jum-tso and the groups of lakes to which it belongs are bounded on the south 
by an important main range running parallel with that on the north. And another 
big range overlooks, I believe, the northern bank of the Tsangpo. Between 
these two systems, of which there is not a sign on our maps, I assume that there 
exists a particularlv broad and extensive latitudinal valley, which, 1 dare say, includes 
a vast number of lakes, amongst them being the Karmo-tso, Ruldap-tso, Galaring- 
tso, and Mun-tso, Avhich have been located on the maps Irom hearsa\-. Between 
the last-named and the Dangra-jum-tso Nain .Singh has drawn a big range, Avhich 
he entitles the iTargot Lha, Snoww Peaks . This is undoubtedlv a westward con- 
tinuation of the great range of Xintschen-tang-la, which rises south of the Tengri- 
nor. To the southernmost range, namely that which oi'erlooks the left bank of the 
Tsangpo. we may count the Kailas mountains north of the Manasarovar lakes. The 
most definite and the largest of all the Tibetan latitudinal valleys is that which con- 
tains the upper Indus, the Mana.sarovar lakes, and the ujiper Brahmaputra: in fact, 
it would be impossible to define the course of a valley better than is tlune in this 
case by these two ri\'ers. 

1 have already given a table of the ranges in northern Tibet down as far as 
Arka-tagh IV. ITr the sake of completeness I will here bring together in one list 
all the rano'es and intervening vallevs which we have been discussing from the outset: 

O *■ O 


LoAver Astin-tagh 

Latitudinal A-alley .... 

.... 3028 m. 

. . 2799 m. 

Upper Astin-tagh 

Latitudinal valle)' .... 

.... 3435 m. 

. . 2970 » 

■Akato-tagh 

Tschiinen A'alleA’ 

. . . .3971 m. 

• • 3-37 

Tschimen-tagh 

Latitudinal Amlley .... 

. . . . 4240 m. 

. . 3918 

Ara-tagh 

Latitudinal valley .... 

.... 4373 m. 

• • 4094 

Kalta-alaghan 

Kum-kol A'alley 

.... 4462 m 

■ • 

Arka-tagh I 

Latitudinal A-alle}' .... 

. . . . 502 1 m. 

• • 4770 

Arka-tagh 11 

Latitudinal vallcA’ .... 

. . . .5193 m. 

. . 496S ' 
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Arka-tayh III 

Latitudinal valley 

Arka-taydi I\’ 

My latitudinal valley of 1S96 

Koko-schili I 

Latitudinal valley 

Koko-schili II 

W’ellby's latitudinal vallev - 

Dunybure I 

Latitudinal vallev 

Dungbure II 

Latitudinal vallev 

Dungbure III 

Latitudinal valley 

Buka-matrna 

Latitudinal vallev 

Tang-la I 

Latitudinal valley 

Tang-la II 

Latitudinal vallev 

Tang-la III ' 

Latitudinal vallev 

I'schang I 

Latitudinal \aliey 

Tschang II 

Latitudinal vallev 

Tschang III 

Latitudinal vallev 

Tschang I\’ 

Latitudinal valley 

Tschang 

Latitudinal valley 

I'schang Yl 

Latitudinal valley 

Tschang VII 

Latitudinal valle\- 


5210 m 


5262 m. 




m 


5102 m 


4973 ni 


5137 m 


5228 m, 


5289 m. 


5411 in 


5453 m 


5408 m 


5197 m 


5K5 ni 


m 


5 <74 in 


508 1 m 


5131 in 


• 5010 m 


5037 


4912 


5007 


4922 

4856 

4922 


4915 


5022 

5091 


5093 


5‘^77 

482 r 


49 1 3 

4''^73 

4801 


4702 


4651 


m. 


> 


^ In tliis ILst there^ are consecjuently included twenty-six parallel mountain-ranges 
crossing the Tibetan highlands from east to west between 86" and 92° It. long. To 
t ese we ma\ unqiiestionabh add tour more in the south before we reach the regions 
peripheral parts ot the country and that drain down into the ocean, 
npswelling has thus in this section been crumpled into some 
rir \ o cs, to sa\ nothing oi all the quite short minor parallel ranges that lie inter- 
calated between the big ones. Ranges of this character are particular!)- numerous 
1 he latitudinal valleq- which contains the Selling-tso lakes, and the)- were equally 
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numerous all the way to the Panggong-tso. From higher points of vantage you 
can often count whole series ot them, especially towards the north. From the above 
table it is howe\'er clear, that the three ranges which I consider to belong to the 
Tang-la system are the loftiest, and that absolutely the loftiest of all is the middle 
one. Tang-la II, which reaches a mean altitude of 5453 m. From this sublime ele- 
vation the ranges decrease in altitude both southwards and northwards, the only 
exception being the Arka-tagh, in which the altitude again increases. But the high- 
est Arka-tagh range is nearh' 200 m. lower than the highest Tang-la range. And 
precisely the same observations hold good of the latitudinal valle\'s; the three that 
lie nearest to the Tang-la ranges are the highest, the absolutelv highest being the 
middle one at an elevation of 5093 m. 



CHAPTER XXXIX. 

HYPSOMETRY AND RELIEF OF THE TIBETAN PLATEAU. 


By the I'ihetan liig-Jilands with internal drainage, or the central plateau, I 
understaiKl the whole of that part of Tibet which is bounded on the north b}- the 
water-di\-ides of all the rivers that flow down to East Turkestan, on the east bj- 
the water-di\-ides flrst of the rix'ers that flow into Tsajdam and second!}- of the great 
Imlo-Chinese ri\ers, on the south b\- the water-divides of the ri\-ers which flow into 
the 'fsangpo and upjier Indus, and on the west by the water-divides of the rivers 
that em[>t}' themseh es partly into the upper Indus, parti}' into the Jarkent-darja and 
Chotan-darja. The onl}- district about which uncertaint}’ can exist, as to whether 
it belongs to this highland region or not. is the basin of the Kum-kbl. B}- reason 
ot its peculiar situation and its relatively unimportant absolute altitude that basin 
ma}- be considered to form a transitional zone between the central and the peri- 
pheral regions. 

At all events this central internal-drainage countr}’ resembles in shape an 
isosceles triangle, haw'ng its base or greatest breadth in the east, from ^\■hich it 

tapets awa}' towards its a[)e\ in the west. We ha\'e lound howe\-er that this region 

cannc)t be legatded as hithert(j has been the practice — as a plateau country 
in the ordinarx acceptation C)t the term, but it is tra\'ersed b}" a great number of 
mountain-ranges, which in general diverge somewhat towards the east. Wdien we 
come to consider the mean altitude of this region, our hrst procedure is to divide 
it. in accordance with its general surface configuration, into several different alti- 
tudinal zones. And first of all we have to deal with the true, dominating plateau, 
or tairl}- le\-el base or socle upon which the mountain-ranges ha\-e been reared up; 
and its mean altitude ^ is dictated b}- the mean altitude of the latitudinal valle}-s. Then 
we ha\e to deal with the mean altitude of the depressions, and that is obtained 
from the mean ot all the lakes: the absolute mean altitude for the depressions is 
obtained from the mean for the salt lakes, which occupy the ver}- lowest absolute 
le\ els in all parts of the country. Finall}-, we ha\-e to consider the mean altitude 

of the cross thresholds in the latitudinal valle}-s, as well as the mean altitude of the 

passes which cross the east-west mountain-ranges. For the next highest altitudinal 
e\el abo\e that there exists no possibilit}- of deducing a mean value, owing to 
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lack of material. For instance, it is not possible to form any idea of the mean 
crest-altitude, although we ma}' conjecture, that this does not in general exceed the 
mean pass-altitude b}- more meters than the mean pass-altitude exceeds the mean 
altitude ot the nearest latitudinal \ alley, or by about 300 m. Ec}uall\- impossible is 
it to determine the mean altitude of the insular, glacier-crowned summits, that is to 
say the mean altitude ot the culminating points of the highlands. Other le\els the 
mean values ot which it must be left to the tuture to determine are tht; height to 
which the glacier-arms descend, the mean value ot the absolute limits of \'egetation, 
the mean altitude of the snow-line, and so forth. 





Fig. 370. riE.AP-CUT V.ALLEV IX XORTHERX TIBET. 


For the time being there exists with regard to all these ample room for .spe- 
culation and guess-work, and consequently it would at the present moment be anj-- 
thing but a grateful task to attempt to construct a In psometrical map of the whole 
of Tibet. The w hite patches in the interior, and throughout the whole of the region 
north of the upper Tsangpo, are still far too big. Indeed, I will go so far as to 
declare, that, considering the knowledge which we at present possess regarding the 
altitudes, the Iw'psometrical map ot the region between 86"^ and 92", which has been 
traversed b)' several travellers, does not possess any special value. If the determina- 
tions of altitude along the meridional routes be used in the way in which I have at- 
tempted to use them in the last chapter or two. as a basis for calculating the mean 
altitude of identically the same range, then the mean altitude of that range mav 
very readily be compared with the mean altitude of another range that is crossed 
by the same route; for the same errors are repeated in the same proportion in both 
ranges, and the result is therefore relatively permissible and reliable. But the case is 
quite different if we attempt to work out the mean altitude along a meridional line, 
because for that we have to use the route of one and the same traveller. If, for 
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instance, on the basis of all the routes that fall between 86"^ and 92° we seek to 
estimate the extent of the eastward or westward slope ot the internal-drainage area 
of d'ibet, or do ascertain whether it maintains on the whole a uniform level, we 
find it perfecth’ impossible to arrive at any trustworthy result by comparing the 
different routes 'together, b'or instance, I am not for one moment tempted to com- 
pare r.onvalot’s altitudes with m\- own: for to do so would lead to the perfect!)- 
absurd result, that, because his altitudes are all considerably higher than mine, the 
counti-)- from the meridian at which he travelled consequently sinks down, on both 
east and wc;st, to m)- neighbouring routes. 



Fig. 371. ON THE BANK OF THE TSAXGER-SCHAR. 


Xe\-ertheless even from the defecti\ e knowledge of d'ibet which we do possess 
we can deduce certain general conclusions. I am of opinion, that the zone which 
stretches between the culminating crest of the Arka-tagh and the culminating crest 
of the d'ang-la is to be regarded as the highest part of the base of the d'ibetan 
plateau. From both those boundary walls the countr\- falls awa)’ to north and to 
south. How far that zone extends towards the west it is impossible to sa)-; but 
we ma\- in the meantime assume that it reaches just as far as the two culminating 
crests themseh’es do. It can also be established a priori^ that the southern half 
of Tibet is lower than the northern, d'he central portion of the country appears 
to be tolerabl)- uniform in height, but at its eastern margin a decided eastward 
droop can be detected, and it is distinctly perceptible in m\’ latitudinal valley and 
in \\’ellb) ‘s, and in the directions in which the Indo-Chinese rivers flow. If Ave study 
the immense latitudinal valley Avhich embraces the upper courses of the Indus and 
the Tsangpo, we find that its water-di\-ide is situated a long wa)- towards the west, 

and that the whole course of the Tsangpo betrays a decided fall towards the east. 

Leaving out of account the blank central parts of Tibet, it is always possible 

to institute a comparison betAveen the mean altitudes in the region Avhich Ave have 



i. 
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discussed aboYe and the mean altitudes in the known parts of western Tibet which 
are restricted to internal drainage. In the former we ha\-e a mean pass-altitude of 
5189 m., counting from Arka-tagh I to T.schang VIL For the twent\- intervening 
latitudinal valleys Ave obtain a mean altitude of 4910 m., and this we may 
take as the altitude of the fundamental base or socle of this part of Tibet. 
Generally speaking therefore, this base lies 100 m. higher than the summit of 
Mont Blanc. Hence the difference in altitude between it and the mean pass- 
altitude amounts to onh’ 279 m. From this it is e\ident, that the relative alti- 
tude of the mountain-ranges on the Tibetan plateau is ver\- unimportant, and 
it is eas)’ to understand why some travellers designate these crests as ''hills>, 
notwithstanding that they reach altitudes of 5,500 m. above the level of the sea. 
If w'e suppose that the real crest-altitude rises as far above the pass-altitude as this 
last rises above the base-altitude of the plateau, the mean altitude of the cre.sts would 
be about 5470 m., or in round numbers 5500 m. Individual parts of these crests 
reach up to 6000 m.. and an occasional peak to 7000 m., although of these there 
exists no great number. I veiw much doubt whether anv’ peak in this part of Tibet 
attains an elevation of Sooo m., though Bonvalot gives this as the altitude of the 
Dupleix range; for it is probable that within this peculiar denudation region there 
e.xists a superior denudation limit above w'hich no single summit has been able to 
lift itself within the present geological epoch. 

Let us now endeavour to ascertain what are the In psonietrical relations between 
eastern and western Tibet; and first we will examine the results arri\-ed at b\- the 
five most distinguished tra\-ellers who have explored the internal-drainage area of 
Avestern Tibet. When we come to calculate the mean pass-altitude we are hoAveA’er 
often in doubt. With the English travellers the AA'ord ':pass> can in most cases in- 
dicate nothinu- more than cro.ss-thresholds in the latitudinal A'alleAs, the altitudes of 
Avhich are extreme!}' small, often less than the altitude of an adjacent camp. Conse- 
quent!}' their maps yield onl}- ver}- feAv pa.sses of the first magnitude. It is only in 
Dutreiiil de Rhins that passes of that categoi'}' are fair!}' numerous (14) and distinctly 
marked as such. But the figures Avhich we get lor the mean altitude ot the socle or base 
are all the more reliable, for each of these travellers natural!}- preferred to encamp in the 
bottom of the valley.s as frequentl}' as possible- The result of my inquiry is as follows. 

From BoAver's map I have extracted four passes giving a mean altitude of 
5502 m. and tAA'eh^e altitudes for the base, giving a mean of 5312 m. From De 
Rhins’s map I get fourteen passes, giving 5448 m.. and thirt}-five base measurements, 
giving 5139 m. Wellby supplies tAvo passes, Avith 5587 m. ; and twenty-nine base 
measurements, Avhich giA-e 5139 m. From Dea.sy I obtain tAvo passes. AA'ith 5412 m. 
and fifty-seven base altitudes, resulting in a mean of 5005 m. RaAvling furni.shes 
tAVO passes and tAventy base data. Avith means of 5587 and 51 S3 m. respectively. 
The result is set forth more clearl}- in the subjoined table: — 



Bower. 

l)e Rhins. 

AVellliy. 

r>easy. 

Rawlin^ 

Pass-altitude . . 

• ■ 5502 

544 ^ 

5587 

5412 

55S7 

Base-altitude . . 

• - 5312 

5139 

5139 

5005 

5183 

Difference . . . 

. . 190 

309 

44S 

407 

404 


Hedin, Journiy in Central Asia IV. 74 
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A fairl}- close a'^retanent is therefore to be noted in the altitudinal obserx'a- 
tions of these difterent tra\-ellers. In the case of the passes Wellby and Rawlino- 
ayrc** exactly, and in the case of the base De Rhins and WAllby are likewise in 
exact ayree-ment. The ureat difterence of 300 m. for the base altitude which exists 
between Bower and Deas\- admits of ver\- easy explanation. Bower’s route clearK' 
ran thronyh the \-ery hiyhest part of the western plateau country of Tibet, whereas 
I )ea.s\ travelled farther south in relati\ el\- low country. Howetwr. the total observa- 
tions of the fi\ e iourneys yield an exceptionally sound mean value for the whole of the 
reyion in que'.tion. 'I'he mean pass-altitude, thus obtained, is 5477 m. and the mean 
base-altitude 5109 m.. so that the difference between the pass-altitude and the base- 
altitude is thus 3bS m. 'I'he final result of the whole inquiry is therefore as follows: — 


Pass-altitude . 
Ba.se-altitucle . 
Difference . . 


Western 'I'ibet. Eastern 'Tibet. Difference. 

■ 5477 5189 288 

. 5109 4910 199 

• 368 279 89 


'File fiyurcs are particularly interesting. The\' tell us that the passes in 

western Tibet are on the ax-eraye 28S m. hiyher than the passes in eastern 'Fibet, 

and that the fundamental base is nearly 200 m. hig-her in the west than in the east. 
'Fhis ayrees with the a priori assumption, that the great 'Fibetan upswelling slopes 
as a whole downwards towards the east, as indeed some of the rivers generall}' indicate. 
It is also c(.ingTuent with the premisses which we ha\'e already laid down, that the 
great 'Fibetan u[3swelling, in virtue of the more forcible pressure exercised upon it 
in thtj west, must l.)e higher in that quarter than in the east, where the folding was 
less energetic. On the other hand the following circumstance is striking, though it 

ma)' be set down as accidental. The distance between the approximate centre of 

the western region which we have just been considering and the approximate centre 
of the mure easterly region with which I dealt in the last two chapters amounts to 
about 700 km. d he distance between the confluence of the Jarkent-darja and the 
Kaschgar-darja and the point where the d’arim turns towards the south also amounts 
to 700 km., and along this stretch the contour falls 200 m., or precisely the same 
extent as in the corresponding distance in Tibet. But this is, as I say, probably a 
mere coincidence. 

1 have already called attention to the tact that a large area of the interior of 
liljct is practically ([uite unknown. A single glance at the map is sufficient to show, 
that the meridional belt between 83' and 87° L. long, is entirely white, with the 
exception ot four narrow latitudinal strips. One conclusion can howe\'er be drawn 
trom the existing material, and that is that throughout the whole of that area the 
surtace slopes not onh' trom west to east — this is patent trom the explorers’ routes 
and trom the fall ot the Fsangpo but also from north to south — as is plain 
trom the means ot the altitudes measured along the difterent routes. With the \ iew 
ot choosing the /one in which these tour routes shall lie as far apart as possible, let 
us confine our attention to the region between 82° and 86". This zone, through 
which m\ route runs, was traversed also by Nain Singh and Littledale; and although 
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m) itinerarx did not coincide with theirs, nevertheless I look upon this zone as 
simply One. e\eii though it may be spoken of as three. In point of actual fact 
however the meridional strip as defined above has been traiersed by six routes, 
nameh- from north to south by Wellby, Bower. Nain .Singh. Littledale.' myself, and 
Nain Singh again, and to these must be added a .seventh route by Rj-der and 
Rawling, though their itinerary seems very nearly to coincide with that of Main 
Singh. For the , present it will suffice to compare together four of these, namely 
Wellby’s, Bower s. my own, and Xain .Singh’s. 



Fig. 372. CROSSING A RIVER. 


\\’ithin the; limits definetl, 82° to 86' E. long., we have so much of W'ellby's 
route as intervened between his Camp Xo. 30 and Camp Xo. 55. For these 
twenty-six stations we get a mean altitude of 5131 m. Between the same meridians 
comes that portion of Bower’s route which stretches from his Camp No. 10 to his 
Camp No- 36, and the mean of thirty-one altitudes amounts to 5125 m. Of mv 
own journey the .section from Camp XCI\" to Camp CXIX falls within the same 
limits, and the mean of seventy measured altitudes amounts to 4780 m. On those 
maps of Nain Singh's route alongside the Fsangpo to which I have at this moment 
access only three stations are entered, and the mean of these is 4502 m. 'fhe 
result of the.-'e calculations is that the base or socle of the plateau slopes downwards 
from north to south, at first slowly though afterwards more rapidly. 'Fhe first two 
figures call however for a word of explanation. Wellby’s route follows faithfully, as 
mine does, the latitudinal valleys, without crossing over a single pass of the first 
magnitude. Bower's route, on the other hand, which runs towards the south-east, 
crosses of necessity over several of the mountain-ranges which stretch east or east- 
south-east. It is therefore not legitimate to compare without further qualification 
the total altitudes of the two routes one with the other: and if we desire to obtain 
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373 - CROSSING A RIVER. 


the mean altitude of the base of the plateau alone, we uuo'ht to eliminate from the 
list of Rower's altitudes those of all passes of the first rank, that is to say such 
])asse.s as, there is reason to beliet’e, belono- to mountain-ranges which farther east 
are connected with the ranges which I have as.sociated together under the common 
name ot the Tschang system If we eliminate the pas.ses from Rower’s list, then 
the mean \'alue ot the twenty-one .stations that remain, all of them belonging to the 
tundamental base of the plateau, works out at 5072 m. Wt then get this re.sult: — 


(1) W ellby 5131 m. 

(2) Bower 5072 » 

(3) Heclin 4780 » 

(4) Xain Singh 4502 » 


That is between (i) and (2) there is a fall of 59 m., between (2) and (3) a 
fall of 292 m.. and between (3) and (4) a fall of 2 78 m. Wellby’s is the only 
route K'ing in its entiret}' within the limits of the region which I consider to be the 
culminating swelling oi the whole Tibetan highlands, and which in a more or less 
broad zone stretches from east to west right across the country from the Arka-tagh 
to the Fang-la. It is for this reason that his mean works out the highest. We 
ma) take it as (]uite certain, that the westward continuations of the highest mountain 
swstem in the interior of Tibet, nameh' the parallel ranges of the Tang-la, will be 
touiid e.xacth' midway between W ellby s route and Bower’s. The last does, it is 
true, cross high Tibet proper between 82° and 86°, but it does not traverse the very 
highest part, tor that lies south of the Tang-la system and this route is 59 m. lower 
than \\ ellby s route, A decided fall towards the south is however noticeable when 
m\ route is reached, and the fall is still further accentuated when we get dowm to 
the valley ol the d sangpo. 
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Ell passant and more by way of curiosity, I will mention that Wellby, Bower, 
and I in the sections of our respectiue routes which fall within the limits defined, 
namely 8 2"^ to 86° E. long., travelled at precisely the same rate. While it took 
Wellby and me each 25 days, it took Bower 26. The reason wh}- it took the 
latter one day longer was not that he made shorter stages, but simply that his line 
of march assumed a more diagonal direction between the defining meridians. The 
inference would at any rate appear to be this, that in those ele\ ated regions there 
exists a limit to the marching capacity of a caravan. 

A consideration of the absolute altitudes of the Tibetan lakes likewise leads 
to partly interesting conclusions, although the materials are \'et too meagre and too 
irregularly distributed to yield perfectly sound results. All that can be said a priori 
is, that the same law must govern the absolute altitudes of the lakes as governs 
those of the fundamental base, so that the western lakes will in general lie higher 
than the eastern, and the northern lakes higher than the southern. In this we take 
into account those lakes only that lie south of the Arka-tagh, for those that lie to 
the north of it do not belong to the fundamental base. Consequent!}' I exclude the 


Atschik-kbl 4250 m. 

Upper Kum-kb! 3882 » 

Lower Kum-kbl 3S67 

Usun-schor 2941 - 

Ghas-kbl 2837 » 


To begin with, I will draw up lists of the more important lakes which have 
been touched b}- \'arious explorers up on the plateau base: — 


Bower: 

Mangtsa-tso 5042 ni. 

Horpa-tso 5466 >- 

Tscharkol-tso 4933 

Aru-tso 5229 >-■ 

Dntrenil de Rhins: 

Ja.schil-kbl . 

Sumdschi-tso 


Wellby: 

Treb 4939 m. 

Salt Lake 5 W 3 '' 

Lighten Lake 4847 * 

Lake, Fresh 5213 » 

Lake, Freshwater 49^2 » 


5000 m. 

5150 
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Deasy: 

Djap-tso 5058 

Mancrtsa-tso 5^^^ 

c> 

Morpa-tso 5 1 86 >- 

|aschil-kol 4890 » 

Lake (drinkable) 5^94 ' 

Saltwater lake 4^99 '' 

.\ru-tso 494- - 

Ketse-tschaka 45-8 

Njakten-tso 438/ ’ 

Thurgu-tso 4341 

Lima-ringmo-tschaka 4369 » 

Raic'ltng: 

Arport-tso 5335 ^n- 

■Salt Lake 4880 

Aru-tso 4878 >' 

iMemar-tschaka 4S99 

Scheinen-tso 47-^ 

Buin-tso 4576 


Hedin: 

Bondschin-tso 480S m. 

Oinan-tso 45^5 * 

Berutse-tso 4497 

Iso! la-ring- tso 4406 '> 

Lake of Nov. 7 4342 v 

^"ov. 12 4559 

Bed ot Old Lake, Nov. 18 ... . 4824 

Nov. 21 .... 4573 ■ 

T.so-ngombo 43 0 


Of these thirt\-seven lakes eight onlv contain fresh water. I have excluded 
certain lakes which lay .so far from the actual itineraries followed that it is difficult 
to ascertain the differences in altitude between their respective levels and the nearest 
measured altitude. 

From the eastern part of the Tibetan plateau I quote the following lakes: — 


Nain Singh: 

Dangra-jum-tso 4646 m. 

Ngangzi-tso 4683 » 

Kjaring-tso 4503 ^ 
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Bonvalot: 

Lac clu Binocle 50^0 m. 

> des Cones SO=;o 

Montcalm 4960 - 

" de Salpetre 4800 

Burben-tso 4700 


Dtitretiil de RJtins: 

Lac de I’Antilope . . 

> des Roches Rouges 
. No. 4 ... . ' . 

des Hemiones . . 

>' Jumeaux .... 

'> desseche .... 

; du Sel Rouge . . 

Bourse-tso 

Lac des Perdrix . . . 

d’.Ammoniaque . . 
Chang-cho-tso .... 

Tso-ring-tso 

Pam-tso 

Tengri-nor 

I^oum-tso 

Boul-tso 


4920 m. 
48S.1 ■ 
4830 
4950 ') 
5121 

4923 

469 8 >. 
4623 ,v 
4450 - 

4635 ■ 

4554 
4360 
4480 
4609 >■ 
4580 '> 
4430 » 


Littledale : 

Lake of Camp 32 4S05 m. 

» » 43 4872 » 


Wellby: 

Lake of July 25 4932 m. 

» - 28 5087 '> 

>. 3 August I 4928 : 

'* 3 3 4829 

f , » >.> 6 4904 

> )' 9 5090 * 

Lake Tschumar 4800 3 


Hedin, iS^6: 

Lake II 

» V 


4906 m. 
4937 
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Lake 


» 


IX . 

x\^ . 

X\1 . 
XVIII . 

XIX . 

XX . 


4946 m. 
4896 » 
4940 
4920 » 
4810 » 
4616 i> 


Hediu, I goo: 

Lake of Camp XXIV 5028 m. 

* Camps XXX - XXXIII . . 47 ^^ 

■- Camp Aug. 25 4790 > 

>. ? XXXV 4847 * 

>' Camps XXX\ II — XLII . . 4848 

>. » Camp L 4890 » 

>. LY 4804 ;■ 

Small Lakes of .Sept. 27 49^7 ' 

Lake of Camp LXI 4948 » 


Hedin, jgoi: 


Lake of jul}- 2 

• • • ,Si72 

m. 

^ / 

■ • • 4923 


>; II 

• • • 4952 

» 

Camp XL\d . . . 

• • • 4972 

7 ) 

Tso-nak 

. . . 4716 


Selling-Lso 

. . . 4611 

» 

Xaktsong-tso 

. . . 4636 

» 

Tschargut-tso 

. . . 4617 


Addan-tso 

. . . 4617 

» 

Dagtse-tso 

• 4544 


Lakor-tso 

. . . 4600 

>.• 

Small Lake 

■ • ■ 4572 

>; 

Lake of October 24 ... . 

• ■ • 4785 

>/ 


Of these .sixt\-three lakes almost all are salt. The last fixe are excluded from 
the calculations given below, because the}- belong neither to eastern nor to western 
d'ibet, but to the intermediate region. Consequently -we have fift}’-eight lakes in 
eastern Tibet to be compared with thirty-seven in western Tibet. One special feature 
in the last-named group is that one or two of the lakes occur twice; but as our 
present object is to ascertain the mean altitude of the lakes, that is to say of the 
depressions on the plateau-base, I have deemed it expedient to let those lakes stand 
twice, for the reason that there exist very considerable differences between the data 
of the different travellers. The i\Iangtsa-tso, for example, lies according to Bower 
at an altitude of 5042 m., but according to Deasy at 5168 m. According to 
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Dutreuil cle Rhins the Jaschil-kol lies at 5000 m., but according- to Deas\- at 4S90 
m. The altitude of the Horpa-tso is 5466 m. and 5186 m. according to Bower 
and Deas\- respectir'eh’. As in these cases it is impossilde to decide which is right, 
it seems best to take the two values; by so doing we shall at an}- rate get the 
mean between them. 

The mean altitude for the thirty-seven western lakes is 4837 m. and for the 
fiftv-eight eastern lakes 48 11 m. Thus the difference between them is onl\- slight, 
namel}' 26 m. If we pick out the five highest lakes in each group. tJitir mean 
altitudes are 3227 m. and 5104 m. respectively, and the difference amounts to 123 
m. By comparing Deasy's six highest lakes with m}- six highest, we get means of 
5056 m. and 5001 m.. with a difference of 55 m. The mean altitude of the twent}- 
highest lakes in the west is 5044 m. and of the twent}' highest in the east is 49S3 
m., and the difference 61 m. Thus no matter how you group the lakes, the mean 
altitude of those in the west is always a trifle higher than the mean altitude of 
those in the east. But this law does not hold good for the separate indir idual lakes, 
for it is perfectly self-evident that many ot the eastern lakes lie higher than man}- 
of the western. Our comparison is restricted to the true plateau countr} : in the moic 
peripheral!}- situated lakes the relations are difterent. The lengii-nor (4609 m.). 
for instance, lies 292 m. higher than the Panggong-tso (4317 n"'-)' t)ut Manasaio\ai 
(4660 m.) lies 450 m. higher than the Jamdok-tso (4210 m.). 

These mean lake-altitudes become of especial interest when we compare them 
with the mean \-alues tor the pass-altitude and the plateau base. 


Pass-altitude 
Base-altitude 

Lake-altitude 

Difference between pass and lake 

base 

s: ' base lake 


5477 

3189 

288 

5109 

4910 

199 

4837 

48 1 1 

26 

640 

378 

262 

36S 

279 

89 

272 

99 

173 


Western Tibet. f'.astern Tibet. 


I litterence. 


These figures show ver}' distinctly that the surface-moulding of western Tibet 
is considerabl}-"’more accentuated in relief than the surface-moulding of eastern Tibet. 
The table shows, for instance, that the difference of altitude between the plateau 
and the lake levels amounts in the west to 272 m., whereas in the east it is onh 
99 m. The difference between the pass and lake levels is in western Tibet 262 m. 
greater than in eastern Tibet. The western passes are 28S m. higher than the 
eastern; in the west the plateau-base is 199 m. higher than in the east; but the 
western lakes lie onlv 26 m. higher than the eastern lakes. These figures tell us 
directl}', that the western lakes lie in deeper valleys and are surrounded b}- rela- 
tivel}- higher mountains than the eastern lakes, and that the latter occup}- broad, 
flat 'valle}'^s and are surrounded b}' relativel}- low mountains. In other words denuda- 
tion has advanced farther in the east than it has in the west. In the east we have 
a countr}- which has already reached a condition of stagnation and its self-contained 
drainage-basins are being progressively filled up. 1 he same thing is no doubt true 

Hedtn, Journey in Central Asia /I- 
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of th(; self-contained draina^re-basins of western Tibet, but neither the denudation 
nor thf‘ kwellinr;' up has there advanced .so tar. not onh' because the folding of the 
earth's crust was there more energetic from the beginning, but also because the 
building up of mountain-ranges, a proce.ss which is still being continued, though with 
but a faint reflection of the pristine energy', is more active in the yvest than in the 
east. This is the very- circumstance which causes the altitudinal difference betyveen 
the western and eastern ranges to Ije .so great, while the altitudinal difference 
between fundamental plateau in west and ea.st is considerably- less and the altitudinal 

tlifference between the lakes in west and east is least, being not more than 26 m. 

b'(jr it the process of liuilding up the mountain-ranges is still operative in hoyvever 
slight a d(;gree, it will counteract not only the levelling doyvn of the crests but also 
the tilling up of the val]ey-l)asins. And .suppo.sing that yve may in even the feeblest 
acceptation of the word speak of mountain-building as being still active in the east, 
it is in any case inhnitesimally .small in comparison yvith the active agencies of 
(hmudation. In that quarter not only are the crests being more rapidly- loyvered. 
but the valleys are also being more rapidly tilled up. than they- are respectiy^ely in 
the west. In conformity yvith the assumptions made aboy-e, yy-e might also infer, 

that the lakes of yyestern Tibet oug'ht to be deeper than those of eastern Tibet, but 

we do not possess the materials necessary for a solution of this problem. It yvould 
appeal howeyer as though any- such law could hardly e.\ist. for in the Panggong-tso 
we reached the .same depth of close upon 48 m. that w'e obtained for the more 
easteily of the two freshwater lakes yvhich yve sounded in eastern Pibet. On the 
other hand one or two of the English e.xplorers mention that this or the other lake 
in western Tibet is particularly shallow. Xor can we .speak either of any note- 
worthy difference of altitude between the fresh and the salt lakes. In general the 
salt lakes lie loy\-er, because they- are alway’s the final reservoirs in each basin, while 
the freshwater lakes usually have an emissar)-, and in the majority- of cases it is 
precisely into a salt lake that that emis.sary empties itself. But on the othew hand 
w-e find salt lakes at all possible altitudes, and freshwater lakes likewise at very- 
varying elevations. 



CHAPTER XL. 

LACUSTRINE PROBLEMS. DESICCATION ETC. 

In the foregoing- chapter m\- sole purpose was to give a general idea of the 
hypsometrical relations of the Tibetan highlands. For the details along my own 
routes I refer the reatler to the Meteorological Journal in vol. \'. Once more 
however I would emphasise what I have already said, that my attempt is to be 
regarded merely as tentative, being based on very scanty materials. And the same 
opinion must be pronounced, I am sorr\- to sa\’, upon other general accounts of the 
physical geogra[jlyv of Til.iet, As promised at \-arious jjlaces in the third and fourth 
volumes ol this work, it was m_\' original intention to put together a comprehensive 
survey ol the physical geograph\- ol the country: but I have come to the conclusion 
that it can onl}- be to the advantage of any such survey to postpone it for a few 
years longer. At an_\- rate, that is the case as regards m}-se]f personally, and for 
this there exist several reasons. In the first place the assimilation and study of the 
great mass of cartographical material which I brought home with me from 'I'ibet 
are not }’et finished. The maps constructed on the scale of i : 200,000 are to be 
used as a basis for the general map of northern, eastern, and central Tibet on the 
scale of I : 1.000,000. of which I have spoken before, d'his map w ill not therefore 
embrace southern Tibet, that is that most interesting and m\ sterious countiw' around 
Nain Singh's lakes and the \ alle\’ ol the upper Brahmaputra, as well as the countiw 
north of the Himalaya. It is for the purpose of filling up this gap that in November 
1905 I purpo.se starting upon a new journe\'. I ask my.self therefore, what object 
woukl be served bA' attempting a comprehensive account, seeing that if the same 
good fortune attends my new journey that has smiled upon the old, I shall w ithin a 
short time be in a position to produce a comprehensive work such as I have 
described, but in a more complete way than is at the present moment possible. 
After I return from m\- contemplateel journey 1 shall not only have at nm- disposal 
far more copious materials, but I shall also find ni)' general map. so often alluded 
to. ready for me; besides which, I shall then be myself in possession of that general 
view of those parts of Tibet which I visited in 1900 and 1901 which I now' lack. 
Without that map it would, for instance, be labour in vain to attempt to trace out 
the line of the water-partings throughout the whole ot the internal-drainage area of 
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Tibet, nanieh’ the water-partings which separate that vast protuberance from East 
rurkestan and Tsajdam on the north, from the Pacific Ocean on the east, and from 
the Indian (^cean on the south. Equally difficult would it be indeed even after 
the .saitl map is fini.shed it will be in part still impossible — to attempt to define 
the boundaries of the great basins ot internal drainage which have been crossed 
(wer by various e.viilorers, as also to determine their areas. Still, that would be m 
a high degree an interesting investigation, for it would be found that those basins, 
\-arying greatly as the\- do in size, are intimateh' connected with the general 
hypsumetrical relations ol the highlands. It would probabl} be found, that as a 
general rule the larger self-contained basins lie lower than the smaller ones. 



It would however be of even greater interest and importance to ascertain what is 
the morpholog'ical connection of southern Tibet with central Tibet. We have seen that 
the Arka-tagh may be regarded as an important orographical boundary between central 
Tibet and the northernmost parts of the countr\'. and that this last-mentioned region 
breaks up into orographical .systems which descend step-wise to lower levels. 'I here 
undoubtedly e.xists a similar transitional region between the plateau proper and 
southern 'Tibet, with the valley of the Tsangpo. A ) et further task is to establish 
the connections between this river and the northern trans\’erse valle\ s of the Hima- 
layas. also to ascertain the position of the water-divide between the Indus and the 

Tsangpo, and what relations it bears to the Himalaya and to the system which I 

beliene to unite the Tang-la with the Kara-korum. 

Another problem of great interest, and especiall)- to climatology, is the desic- 
cation of the Tibetan lakes. We know that the lakes all over the highlands are 

shrinking in area, but we do not know why they are doing so. Beside some of 

them there exist no di.stinct terraces; beside others there are low terraces arranged in 

o 
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sev^eral successive stages one above another; beside yet otheis the beach-lines reach 
up to no less than 133 m. above the existing level. Some lakes are as much as 
48 m. deep, others quite shallow. In some we found only little pools of water 
surviving amid an e.xpanse of nothing but salt and g}'psum; while others are tem- 
porary, and others again completely dried up. The varying extent to which the 
desiccation has proceeded does not seem to have anything to do with the absolute 
altitude, but appears on the contrary to be intimately connected with the positions 
which the several lakes ocupy on the highland plateau. The desiccation ad\ ances, 
for instance, more rapid!)’ in the .south than in the north, and, at an even more 
enhanced rate, more rapidl)’ in the west than in the east. But what are the climatic 
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or other a<)'encies which mve rise to this desiccation throughout the whole of Tibet, 
and that with varying degrees of energy: Probabh’ the amount of moisture and of 
precipitation which is carried up from the Indian Ocean is smaller than formerly; 
but what is the cause of that." I leave the solution of this question to Dr. Ekholm, 
who has been diwusting the materials of the meteorological observations. Can it be 
that it is dependent upon a still active elevation of the geological!) recent ranges of 
the Himalaya, or, as Dr. Ekholm suggests, upon the encroachments which the peri- 
pheral regions are making upon the central regions.' 'Fhat the Himalayan water- 
divide is adiancing trom the Indian side towards the libetan is certain: but consi- 
dering the amount of the precipitation, this change can hard!)' produce an)’ other 
effect except that of diminishing to some extent the supplies yielded up to the Indus 
and the Tsangpo, without on the other hand influencing the amount of the precipi- 
tation in the interior, self-contained drainage-basins. It is more probable that the 
desiccation of the Tibetan lakes is dependent upon more comprehensive climatic 
alterations, possibly of a periodic character and affecting perhaps the whole of the 
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Asiatic continent; for this lacustrine desiccation is by no means confined to Tibet 
alone, but is attacking most of the other lakes ot inner Asia, altogether apart 
from their absolute altitude and situation: the Sea of Aral, for instance, is drying up 
at a relati\-el\' rapid rate. Under these circumstances it would be difficult to unra- 
\ el the special causes which conduce to the slow disappearance of the Tibetan lakes, 
and even il we possessed an exhaustive knowledge of the manner, and the rate, in 
which their desiccation is proceeding, it would not be sutficient to enable us to solve 
the problem entirely. But that should not deter us from endeavouring to get nearer 
to the kernel of the problem b)’ exploring these lakes. WTat is required for this 
purpose is a series of surveys and detailed explorations of as many of these dried 
up basins as possiblt.-, and m\ jdans for the projected journey embrace the collection 
of as much material ot this kind as possible. 

It is onl\- when we have become acquainted with a large number ot Tibetan 
lakes and ha\-e investigated the morpholog_\- of as many of them as may be, that 
we shall be warranted in drawing sound conclusions as to their origin and formation, 
and in the light of the re.sults so obtained in dividing them into different groups 
anti families, with regard to Ijoth their morpholog)’ and their geographical distribu- 
tion. In the preceding pages I have given a list of ninety-two lakes, all ot them 
relatiwlv large anti all of them with definitely ascertained alisolute altitudes, although 
these last ckita vary in trtistworthiness. How great is the number ot other lakes 
which explorers have not touched, but merely seen in the distance as the)' marched 
along, and which are consequent!)- mi.ssing in my lists, anti how great, again, is the 
number of small lakes that ever)' traveller passes every day between the points the 
altitudes t)f which he does ascertain! Besides, it is difficult to draw the line between 
lakes and pools, or t|uite insignificant accumulations of water. The number of the 
latter is legion: the)- occur of ever)- shape and every size. 

Interring from those lakes which I have nu’self seen, I can however pro\-ision- 
all)- suggest certain \-arieties amongst them. 'To begin with, it ma)- be said that as 
a general rule the T ibetan lakes are situated in the latitudinal valle)-s and stretch 
parallel to the adjacent mountain-ranges. In eastern Tibet their longer axis runs 
thereiore from west to east, whereas in western Tibet it lies from north-west to 

south-east, and ot this the Panggong-tso furnishes the most striking instance. The 

twin lakes ot Kum-kol in the extreme north are a beautiful example of the paral- 
lelism between lakes and mountain-ranges. Throughout the east side of the plateau 
between 86' and 92' practicall)- ever)- lake stretches from east to west; an)- wa)' 
exceptions are ver)- rare, ami when they do occur it is usuall)- eas)- to explain the 
departure from the rule as due to some irregularl)" curved mountain-range or to a 
spur from such. Even in the extreme south we have another beautiful instance ot 
this same parallehkm in the lacustrine chain ot the Selling-tso, Tschargut-tso. Addan- 
tso. Dagtse-tso. and several others; and the chain ma)- be said to be continued in 
the Luma-ring-tso. the 1 solla-ring-tso etc. In both W'ellby's and my own latitudinal 
valle)s we ma)- justl)- speak ot real chains ot lakes, or an entire series ot them, all 

elongated trom east to west and all situated in identicall)- the same v-alley. .As 

gieat numbers ot similar lakes have been discovered south of Wellby’s vmlley, and 
as the) possess the same character and shape as their more northerly congeners; 
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as further Wellby throughout the whole of his journey across Tibet from west to 
east, and Bower again in the course ot his journey, encountered similar lakes in the 
big latitudinal valleys; and as, finally, Littledale and I both disco\'ered a cjuan- 
tit\- of elongated lakes in the \’alleys which we traversed on our way to the Pang- 
gong-tso, there exists every reason to believe that lakes lie scatteretl all over the d'ibetan 
highlands as thick as the spots on a panther’s hide. In the preceding chapters I 
have attempted to prove that on the fundamental plateau-base there rise long 
parallel mountain-ranges, with endlessly long latitudinal valle\s between them. In 
the light of what we do know, we ma}' therefore take it as full\- established, that 
each of these valleys embraces a long series of lakes, exactly in the same wa\' as 
my latitudinal \’alley and \\’ellb} 's do. Each and e\'er\- one of these latitudinal 
valle\'s is divided into a great number of self-contained drainage-basins; and each 
such basin is bounded on north and south b}' the neighbouring mountain-ranges 
and on east and west b\- fiat cross-thresholds in the latitudinal \ alley itself. I he 
number of these self-contained drainage-basins on the plateau ot Tibet is. to put 
it briefly, incalculable, and in point of size they vary from the tiniest [lool to sheets 
ot vast area, like the Kum-kbls, Selling-tsos. and Panggong-tsos. 
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The regular, more or less east-west prolongation of these lakes grows gene- 
rally less noticeable towards the south and towards the west. Ihe Selling-tso is 
only an apparent exception, for two latitudinal valleys at least tall within the area 
of that lake. On the other hand the Dangra-jum-tso and one or two others ot 
Nain Singh’s lakes deviate markedl\- in point of shape from the general norm; 
though it ought at the same time to be observed that Nain Singh had only a 
fugitive acquaintance with these lakes, and their true shapes are pretty certainly 
very different from those which he has assigned to them. Great divergences are also 
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e.xhibited in the rej^ion of western Tibet that Deas)- and others have explored, but 
then tht^ maps of those same travellers show that the di\'ergences extend also to 
the associated mountain-ranges. Seeing that these last are so pressed together, it is not 
surprising that the lakes — the shapes of which are determined by the shapes of 
the depressions in the intervening vallej's — should themselves exhibit great diversit)’ 
ot outline. In the suothernmost of the great \-alleys instead of a chain of lakes, we 
find ri\ers, the Indus and the Tsangpo. dlie precipitation is there so abundant 
that the water which drops to the earth must seek an outlet for itself: but up on 
the high plateau the evaporation is more than sufficient to get rid of the superfluous 
water. 

Ha^•ing regard to their shape, we may discriminate between 

1 ) flat lakes, 

2) mountain lakes, 

3) a type intermediate between the two, 

4) annular lakes. 

By a flat lake I understand one that occupies the bottom of a very shallow 
self-contained drainage-basin in a latitudinal valley. We have seen that the bottoms 
of the latitudinal \’alle\’s, in consequence of the ach'anced filling up, are as nearl}' as 
possible level, or at any rate the angle of slope on both sides from the foot of the 
mountains down to the lowest part of the valle)- is extremely slight. And when a 
lake toims in a valley such as that it must consequent!)' be exceedingly .shallow. 
.An example ol a lake of this kind is the big salt lake of the .summer excursion of 
1900. which, although covering a fairly large area, was only a couple of meters 

deep. It is characteristic of these flat lakes, that they possess exceedingly flat 

shores, which frequently form extensive plains perfectly level to look at and nar- 
row er on north and south than on east and west. In consequence of this their 

shore-lines are ver)' regular and even; ba)s, capes, and Islands are exceptional. 
The water is ver\' shallow', and almost alwa\s salt; and where it is not so, the 

existence of some subterranean outlet is to be suspected. These flat lakes 
may be 

1) elongated, 

2) round. 

or 3) of a more irregular shape. But the elongated type, with the long axis 
stretching east and west, is howex'er the rule. 

B)- mountain lakes I understand those that possess steep shores and lie for 
the most part squeezed in between mountains. One such lake is the Tscharout-tso. 

le characteristics ot this type of lake are, that the shore-line is ver)- irreuTflar and 
indented and deeply penetrating ba)s. projecting headlands, as well as isfands, are 
usuall) found in them. By reason of their confined position between the mountains, 
their basins are generall)- deep. The water is fresh, because these lakes possess 
or the most part an emissar)-. Very often the)' are in fact .through;-) or passage 
a 'es strung a ong the course of some river, as, for instance, the Tschargut-tso, the 
dso-ngombo. and probably several of Nain Singh’s lakes, d'he Panggong-tso, on 
^ ■ contains salt water, notwithstanding that it lies compressed between 

tains, ut then it is the terminal reservoir of a self-contained drainage-basin. 

o 
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I'hese mountain-lakes nearly al\va\’s contain fish, and their rvater is wonderful]}- 
transparent. Of course the}- vary in outline in conformity with the var} ing' shapes 
of the adjacent mountains. 

Besides these there are a number of transitional lacustrine forms intermediate 
between the flat lakes and the mountain-lakes, belonging parti}- to the one type 
and parti}- to the other, c. g. the Selling-tso. Often too it happens that a lake 
tvhich is properly a flat lake has steep mountains o\-erhanging some part of its 
shores: this was the case with most of the lakes that I encountered in m}- latitudinal 
valle}- in 1S96. 

As an example of the group of annular lakes, I need only mention the Nak- 
tsong-tso and the Jamdok-tso. Their characteristic feature is indicated in the 
designation applied to them. In shape the}- make a more or less regular ring. 
Possibly there still remain several lakes of this peculiar t}pe yet to be discovered. 
Their shape is prescribed bv the small east-west mountain-ranges and the complete 
breaches eftected through them whether by glacial or other agencies. 

It is of course self-e\ ident, that the lakes of Tibet admit of being classified 
in various other categories. Two great dixisitms are the fresh-water lakes and the 
salt-water lakes, the latter constituting the great majorit}-. The salt-water lakes 
again are divisible into several classes, such as those that are slight!}- saline, the 
class usually described on the Knglish maps b}- the word ■ drinkal)le>, and others 
exhibiting ever}- possible degree of salinity. I hus the Lower Kum-kbl is moderatel}- 
salt; but the large salt lake of Camps XXX to XXXIII (1900) is one concentrated 
salt solution. The cause of this is, that the lake simultaneously with excessive 
shallowness possesses a \er}- extensive evaporation surface, together with a copious 
inflow of fresh water. The Kum-kol, on the other hand, is relatix el}' deep, and 
although the \-olume of water that enters it is large, }et in proportion to the total 
volume of the lake the e\ aporation surface is nevertheless relatively small. I hose lakes 
possess an insignificant degree of salinity which receive only a scanty supply of tvater, 
as also those which, although the}' formerly enjo} ed an outlet, are now, like the Pang- 
gong-tso, cut oft' and deprived of their outflow. In yet other lakes the salinity appears 
to be subject to periodical fluctuations ever\- year, c. g- the Aru-tso. In the lakes 
that are destitute of outflow- and }-et show mere!}- a trace of salinity, a temporary 
elfluent mav be predicated, in most cases subterranean. It is the commonest thing 
also to find Tibetan lakes occurring in pairs, in such wise that the upper one is 
fresh, w hile the lower one is salt. \\ e encountered combinations of this kind in 
the Kum-kbl, in the big salt lake and the lake l}-ing to the west of it that is fed 
by glacier-water, and in the two fresh-w ater lakes at Camps XXX\ III XLII, w Inch 
empt}- themselves into an adjacent salt lake; while the Tso-ngombo and the Pang- 
gong-tso. and probabl\- also Dutreuil de Rhins s Lacs Jumeaux, are other examples. 
In the Selling-tso system we ha^-e a whole family ot intimately related lakes. 

In respect of their desiccation the Tibetan lakes may again be divided into 
several classes. In some the process is not descernible at all, whereas others ha\e 
entirely disappeared; and between these two extremes there occur others at every 
possible degree of variation. In this connection again we ma}' speak of temporar}- 
lakes, that is such as contain water only whilst the snows are melting, but after 
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that dr\- up, and thus are in the last stadium preceding total disappearance. And 
we may speak of terrace lakes, the best and most beautiful examples of which 
occur in western Tibet. Moreover further exploration of that part of the countr)' 
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Avill beyond doubt reveal a number of lakes which, like the Lakor-tso, have sub- 
sided more than loo m.. judging from the evidence afforded by their old strand- 
terraces. The shores ot the Lakor-tso lie 200 to 300 m. lower than the country 
which immediately encircles that lake. As a rule the lakes which have disappeared 
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or are now in process of disappearing; leave relative!)' deep depressions around 
them. A lake during the course of its gradual disappearance may pass through 
two or more of the ^■ariations ot shape mentioned above. I'he Lakor-tso was 
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formerly a true mountain-lake; at the present day it is something intermediate 
between that type and a flat lake, and after it has dropped still further, it will 
undoubtedly become a true flat lake, nowhere in contact with the surrounding 
mountains. 
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I ha\-e recently stated, that the knowledge which we now possess about 
Tibet leads us to infer that chains of lakes exist in all the great latitudinal vallejcs, 
and that we may legitimately picture the whole of the internal-drainage plateau 
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range which runs north ot the 'J'engri-nor and south of my route to Ladak. and in 
that part of western libet which has been explored by Deasy and others, and 
which is traversed by the range that I assume to link together the Tang-la and 
the Kara-korum. In so far as the countr}- between the northern foot of the Hima- 
laya and the Tsangpo is known, it too appears to be studded prett\- thickl\- with 
lacustrine sheets of water. W hen you enter on a provisional map all the known 
lakes, as well as both all the known and all the still problematical mountain-ranges 
of the first rank, the impression is inevitabl\- borne in upon ) ou that the origin of 
these lakes is in some way or other dependent upon these loft)- mountains. In a 
word the lakes appear to be concentrated in greatest number in the vicinit\- of the 
highest mountains. In consequence of this one is led to surmise, that in some far 
distant and now vanished past the Tibetan highlands, notwithstanding that it is now 
vain to seek for evidences of an\- wide extension of ice, were nevertheless subjected 
to a glacial period, which, while not comparable with that which was experienced 
b)- northern Europe, was yet sufficient!)- powerful to scoop out these lake-basins. 
W’e know that the Himala)-a, the Tien-schan, and the Hindu-kusch possessed 
formerly a greater abundance of glaciers than the)- do now, and ever)- probabilit)- 
points to the same thing having been the case in Tibet. The lakes now dr)-ing up 
prove that the climate in that country is changing from a moister to a more arid period. 
On the strength of this alone we may a priori presuppose that the glaciated areas 
which once existed in Tibet are shrinking and contracting, or in other words that 
they were formerly bigger than they are now. At the time when the lakes swelled 
out to the greater dimensions indicated by certain surviving strand-terraces, the 
precipitation will have been so copious that the glaciers would then receive incom- 
parably greater nutriment than the)- do at the present time. And going back to a 
still earlier period, we ma)- conceive that the glaciation was not merelv local and 
restricted to certain culminating portions of the lofty ranges, but regional, embracing 
at least the greatest of the mountain-ranges in their entiret)-. If these lake-basins do 
not owe their existence to the excavating force of the ice-streams, it is difficult to 
understand why the)- should par preference be accumulated around the loftiest 
mountain-ranofes. 

^^’ith regard to the distribution of the lakes over the surface of the plateau we 
ma)- also apparentl)- lay down the general law, that the)- grow more numerous from 
north to south, and this is especially true ot the eastern half of the countr)-. But 
how far towards the south they continue to increase thus in number it is difficult 
to sa)-; but the law does seem to hold good all the way from the southern foot 
of the Arka-tagh to Nain Singh's group of crowded lakes. This circumstance is 
probabl)- in some way connected with the passage of the monsoons across the 
Fibetan highlands and the \-ar)-ing amounts of their precipitation which fall to the 
lot of the different mountain-ranges. Thus, genetically considered, the lakes must 
be most numerous in the south, becau.se it was in that quarter that the glaciation 
was most developed, and consequently the force which chiselled out the lake-basins 
must there have been most active and most elective, d'he farther you advance 
towards the north the less will have been the nutriment that the ice-bound ranges 
caught from the monsoons, and the smaller and fewer will have been the lakes. 
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Ne\ ei-thelcs.s even there it is noticeable, that they are especially numerous around 
the loftiest mountain systems. According to this theor}' one vould expect to find 
the <.>'reatest number ot lakes in the extreme south, at the northern foot of the 
Himalae-a, for it is precisely in that region that at the present day the rainfall is 
most abundant: but as a matter of fact, .so far as our knowledge extends, the 
number of lakes in that part of the country would appear to be fairly small. But then we 
ha\e to remember two other factors which come into play, and which we may fairly make 
answerable for this anomah-. 'Fhe slope down from the northern foot of the Hima- 
laya to the \-alle\- of the Tsangpo is so considerable that the surface is not per sc 
adapted for the origination of lakes; and further, it may be assumed that the very 
presence of the river will have caused the disappearance of several of the neigh- 
bouring lakes through its filling them up itself either directly or indirectly with 
sediment. 

In what I have just said, I purposed merel)- to point out certain of the 
problems associated with the 'Hbetan lakes. For my own part, I am strongly per- 
suaded that our knowledge of them is all too slight to warrant us in drawing any 
general conclusions with regard to their formation, and it is my intention to do what 
1 can to fill up the gaps in that defective knowledge. With that end in view it is 
in the highest degree desirable to explore as many as possible of the lakes of 
southern Tibet and through numerous soundings endeavour to ascertain their mor- 
pholog}'. and by making exact levellings in the environs of several of them to seek 
to measure not only their varying degrees of desiccation, but also the different 
heights to which the old beach-lines reach up in the difterent localities. And if any 
at all hopeful attempt is to be made to solve the glacial problem, southern I'ibet 
is of course the part of the country in which there exists the greatest prospect of 
obtaining usetul results, for it is there that under all circumstances the glaciation 
will have been most developed, as is indeed hinted by the number of Nain Singh’s 
grouiis of lakes, h'et even now I hope that Dr. Nils Ekholm will be able, from 
m\- journal of meteorological observations, to deduce some important and salient 
conclusions. As to the di.stribiition of the rainfall over Tibet at the present day 
little or nothing is known. L'p on the plateau the precipitation is relatively insigni- 
ficant. In that [jart of the countr\- we encountered onh' a few rivers, and they are 
not large. Ihe Pitelik-darja, Satschu-tsangpo, Jagju-rapga, the river emptying into 
the large salt lake (Camp XXXllI, 1900), and the Tsanger-schar are the greate.st; 
but it is only during the melting of the snows in summer and during the rainy 
season ot late summer that they swell to respectable dimensions. On the other 
hand the peripheral regions are incomparably richer in rainfall, and it is in them 
that the sources ot several of the greatest rivers of Asia must be sought for, more 
especialh' in the east, south, and west. In the north, on the contrary, where we 
are too remote from the original fountain head of precipitation, namely the sea, 
the peripheral regions are relativeh' poorly supplied with rainfall, so that the rivers 
which originate there are rather small, pure >;babies' as compared with those on 
the east, south, and west, d he onl\- large stream on the north is the Jarkent-darja, 
and it is so parti}- because its upper course runs through the highlands of Tibet 
where the\- contract to their narrowest, and partly becau.se its sources lie so far south. 
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that a relatively large percentage of the moisture of the Indian Ocean finds its 
way into them. 

In Chapter XXVII to XXXIV of the present volume I ha\ e given a general 
view of the characteristics of the physical geography of the Tibetan plateau in so 
far as the}- can be gleaned from the pages of the various explorers and travellers, 
and my object in doing so was to confirm b}- the documentar}- ev'idence of e\ e- 
witnesses the statements which I myself make about it. All the journe\s cjuoted 
from traversed the same geographical region as m\- own journe\-s do, anti the 
leading features of that region, the northern and central portions of 'I'ibet restricted 
to internal drainage, are pretty well known. All these travellers are unanimous in 
representing that highland region as on the whole a level fundamental plateau or 
socle, traversed b}- relativel}- low, flat mountain-ranges disposed latitudinall}-, and 
greatly denuded and rounded. They agree likewise in their descriptions of the 
intervening broad and shallow latitudinal valle\-s, with their numerous undrained 
salt-lakes. They agree likewise in their descriptions of the usualK- soft and treache- 
rous ground that tills those i-alle}s, ground which refuses to bear the weight of a 
caravan. This phenomenon as it exists in other parts of the world, especialh' in 
the mountainous districts of Scandinavia and in the Falkland Islands, has been 
thoroughl}- and instructi\-el}' studied b}- m\- country-men, J. G. Andersson and 
R. Sernander. To their theories of >:travelling ground I shall hope to return again 
after I have my self studied the phenomenon more closely in southern Tibet. In 
the pages of all the travellers quoted above yve read the same descriptions of a 
ver}- dead and desolate country-, a highland desert, yvhere edible grass is a great 
rarity-, so much so that even the Tibetan nomads do not think it yvorth yvhile to 
driv’e their flocks and herds thither. It is a monotonous country, yvhere the .self- 
same landscape .scenes folloyv one another incessantly; the only- diy-ersities that 
present themselves as y-ou travel from north to south are the successive mountain- 
ranges that continue to rise up in front of you betyveen the latitudinal valley s, 
mountain-ranges yvhich in their broad features all resemble one another, are all 
equally bare and barren, are all equall}- poorly equipped yvith hard rock. And 
yvhen }-ou travel from east to west or vice versa, the only- diversities }-ou encounter 
are the fresh lakes you successively- meet yvith on the road; but even they resemble 
one another, and are equall)- hopeless, equally monotonous, equally lifeless. The yvhole 
of this lofty central region may therefore be regarded as belonging to one single 
type of regional landscape, where similar climatic conditions have given rise to 
similar results, yvhere the active agencies of denudation and sedimentary deposition 
have produced ever}yvhere the same uniform surface forms, a stereoty ped morpho- 
logy-, cast ey-er}-yvhere in the selfsame mould. 

In the south the circum.stances are different. The shape of Xain Singh’s 
lakes alone suggests that the mountain-ranges are there built up yvith less regularit}-. 
They also lie closer together, are in general smaller, but at the same time much 
steeper, and abound in hard rock. Of this country- yve possess but the scantiest 
information, having no knoyvledge even of yvhat its broad features are like. Within 
the very last year or tyvo the extreme south of Tibet, i. c. the valley of the 
Tsangpo, has been reconnoitred b}' the members of the English expedition; but the 
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whole of the e.xtensive region Ijetween that valle\- and m\- route to Ladak is an 
absolute terra incognita, and it is just in this broad gap between the central pla- 
teau and the r'alley of the Tsangpo that the forms intermediate between the two 
are to Ije found. The investigator who should therefore attempt to set forth the 
general architectural features of the Tibetan swelling would be certain to lose him- 
self in this \'er)- ga[) in guesses and theories devoid of all foundation. Rather than 
e.vpose m\’self to such a ri.sk, I have resolved to study that unknown region with 
my own e\-es on the spot. It is onl\- when this gap has been hlled up and the 
white patches on our maps ha\ e given place to new groups of lakes and new 
mountain-ranges — which in consecjuence of their altitude exercise such a profound 
influence uiion the distribution of the rainfall in central Tibet — and to new rivers — 
it is onI\- then that the attempt to conve\' a faithful picture of the morpholog)- of 
the 1 ibetan highlands, and to get to the bottom of the genetic causes of the 
existing surface forms, can be successfull}’ carried out: for it is only then that the 
necessary jnaterial will be a\ailable and the nece.ssary general view of the whole, 
without which it is impossible to write a physico-geographical monograph of any 
\alue. I nder these circumstances therefore 1 prefer to postpone giving a general 
account of the countr)’ until after my return from the journey upon which I am now 
just about to start. I he work which I shall then hope to be able to write may be 
legal ded as the immediate continuation and completion of this which I herewith 
bring to a close. It is in this hope that I lea\'e this last to the indulgent conside- 
ration of scientific geographers. 


THE END. 
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Bajin-gol. Riv. Ill: 37S: IV: 530. 

Bakbum-bulak. Sp. IV: 418. 

B.il. Gn. IV: 2 77 ft'.. 200, 30S, 52 I . 
Balduin-dordschi. Mt. I\': 453. 

Balgunto. Rg. ULsl 
B altal. Gn. Ill: 351. 

BaltaL St. hs. I^k 37 7.37‘i- 
Balti-pulu. Gn. IV: 415, 

Bainburtschi-to. Gn. Ill: 576. 

Bandscha. Gn. Ill: 3S3. 

Barangtsa. R': 417 ft'. 

Barik-marlak. BI. IV: 242. 

Barik-mar-tavo. Dist. IV: 241. 

Barung. Rg. R': 142. 

Barun-machaj-nor. La. The Southern Lake of 
Machaj. Ill: 343. 

Banm-.sasak. I\': 474. 

Basch-balghun. Rvn. 111:31.32. 
Basch-balghun-bulak. Sp. Ill: 257. 

Basch-jol. Gn. Ill: 16, 20 ft'.. 241, 251, 300, 307 
ft'.. 316; IV: 552. 

Basdi-kantschi. Vil, IV: 440. 

Basch-kum-kol. La. Ill: 63, 220. 26 r , 343 : IV:2 ot. 
Ba'ich-kurghun. Ru. Ill: 14. 16 ft'.. 251. 307. 316. 

323. 327: IV: 55t. 

Basch-lengcr. Vil. IV; 443. 

Bascb-nialghun. Rg. Ill: 102 ft'.. 203. 2:4, 270. 
Baskak. Vil. 1 \’: 440. 

Batang. I\': 47 i, 40.8. 

Batsa-hingi. La. 1\': 2 1 6. 2 1 7. 2 1 o ft'. 
Batu-gantu-gol. Stin. 111:51.301. 

Bel. Dist. 111:33. 272. 

Bel-kum. IV; 444. 

Be-schui-tseluien-tsa. Gn. I'he White Water 
Spring. 111:363.369. 

Besgo. Vil. IV: 364. 366, 

Besimennij. Mt. ra. 'The Nameless. Ill: 51. 
Bigdo. Rg. IV: I0(). 

Biji. Sp. IV: 103. 

Bilaulik-saj. Dist. The Grindstone Glen. Ill: 

,251. 

Bilaylik-say. Dist. Ill: 251. 

Bilejlik-saj. Gn. Ill: 3 2 8. 

Bing-go. Gn. Ill; 380. 3S6. 

Binguin-gol. Riv. Ill; 370. 

Binocle. La. IV: 496. 
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Biri. Sp. IV: 120. 

Bi^eh-arik. IV: 444. 

Blue river. Ri\. I\': 440. 450, 452, 471). 

Bodba. 1 \'; 403. 

Bogar-d'.cliaringo Gtrv. I\:3.S. 

Boghan-otak. Miii. HI; 2e.'s. 272. 

Boglian-iittok. Sp. Ill- 33. 

Boghan-ut^chu. Tr. Ill: 32 

Bogts.xng-tsangpo. Ri\ . I\'- 103, 107 li'.. 126, 

LG, 504. 545. 

Bokalik. Gd. mi. Ill; 51, 1.S3. kj.S. 201. 

Bokalik. \'l. I\';3TO. 

B.ukalik-tagh. Mt. ra. L\':437. 

Bouib.i. I hsi. I\ : 142. 

BoniLi hing-babt>a-ts(i. La. 1 \: 1 ,'S4. 1S3. 
Bonds(diing-ts(> La. I\ ; 18511.. i.-iii 

Bond''! hin t''! 1. La. 1 \': 500. 

Bont'.a. Mt. 111:521. 

Bonvalot. IS. 1 \ : 3 j<>. 

Bo-jigde. Stp. I\': 443. 

Bora-dschuugds(. hing. Rg. 111:342. 

Boraguin-gol. La. 111:340,342, 

Bostan-tnghrak. Ri\. 111:10,302: 1 \': 3411, 

Bos-tschat. Gn. I\': 430, 431. 

Boulak-bachi. VI. Ill: 251 ft'. 

Boul-ts’o. La. 1 \’; 503. 

Boul-tso. La. I\';5oi. 

Bouni-tso. La. l\’:5i)i. 

Bourbentso. La. Ik': 4(18, 

Bourse-tso. La. I\': 50T. 

Braliniaputra. Riv. Ill: 07, 473. 512; 1 \’: 123. 
147, 1.S4, 246, 410. 471, 473, 502, 529 ft'.. 533. 
57^^' 5 5 • 

Brahma[iutra. R,i\'. I\’:5i2. 

Buchain-goh Ri\ . 111:578. 

Buhutu. I\': 455. 

Bujra-kent. ( )s. and riv. 1 \ : 444. 
lUiira-koua'-i. I\': 444. 

Buka-magna. Mt. ra. 1\': 374, 5.80. 

Biiksaiigo. \'il. and hr. I\ : 444. 

Buktaning-;ighsi. Gn. HI: 14. 

Buktoj. HI; 240. 233. 

Buktoj-saj. Gn. Ill: 238. 230. 

Buktii. Gn. HI: 14. 

Bulak. Sj). 111:27. 

Bulak-baschi. Spi. :rn(l \'l. Ill: 54. hi ft'.. 9 ii, 72. 

25 I ft'.. 250. 536. 

Bui C'ho. La. I\’:5i4, 

Biiluiidsir-gol. Riv. HI: m. 

Hulungir-gol. C’hl. Ill: 211.S. 

Bulunyir-nor. L,i. III. 340 ft., 343. 346. 

Bum Cho. La. IV: 228. 233, 

Burasa. Mt. Ik : 452. 

Bum Tso. La, Ik': 520. 

Llum-tso. La. Ik': 500. 

Burchaii-Budha. kit. ra. Ik ; 448 ff.. 431. 4S1. 
Burben-tso. La. I\'; 498, 591. 

Burma. Ik : 515,520. 

Buschlaiig. Gn. Ik': 430. 

Caspian Sea. La. Ill: 116,504, 

Celebes. Id. Ik': 328. 

Chabuk. IV: 511. 
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Chaljiik /in,2a. I\': 511. 

('ll. 12.1 X.imyn.i. 11^341. 

Ch:ii(l;un. i\:4;i. 

-L'haine (Ic Crc\ au\ . Mt. la. IV. 560. 

( 'haiiic lies \'(>li ans . Mt. ra. I\ : 573. 
t'luuiic ilu Kili.tn.. Mt. ( h. 1\ : 548. 

Ch.iLsai. -Mt. Ill: 80, oi. 

( 'luilt.uiina-saji. (In. Ill- 14. 15. 

Chaltiny-gol- I-‘i- HI: 34° IL. 343- 

( 'h.iltin^inn-eial. I.a. 111: 740. 

( Ihal-nisi likun. Ciii. I\:4a6. 

( 'hainpit. ] )ist. I\': 21 S. 

( 'liaii-ainlj.tl. \’l. Ill: iq. 

Clumcka. ]\’:440. 

('liana. ( I\’: 5r5. 

(-'hanga. I’ni. 1\’: 3''s4. 

('hang-i licnino. (In. J\’-4oj. 

( 'hang-i hii-l'ii. I a. I\': 50 1 . 

(.’hangiia. I\:;i2. 

(.'hang-tang. I’lt. 'I'he Xoithcrii Pi.iin. U': 470. 
471. 

Chang t'aiig i.li'n. kit. I\':466. 

( 'hajitschik-ulan-murcn. Kit. I\':45r. 
C'hara-kotcl. P.s. 111:385.578. 

Chara-nor. I.a. Ill: 5 78. 

Chara-tschiloto (In. The Plack Stony District. 

IIP 3 ha* 37*^* .5 '-'5* 

Chara-uihur. Rg. HI: 383. 

C'hara-iisu. Rif. I\’: 452. 

Chareniaru. Pk. 1\': 509. 

C'hargat Cho. l,a. IV: 84, 07, 08. 500. 
Chargokischin-ula. .Mt. tr. HI: 344. 

Chargtit Cho. I.a 1\': 84. oS, og. 

Charsa. Mt. I\’:48i. 

Chatin-san. Riv, IV: 481. 

C'hc-go. (In. 111:383. 

(.’hen hen. I\': 500. 

(.'hianiang-Ia_f. .Mt. Ill: hg. 251. 

Chiamdo C'lui. Rit. I\:47i. 

Chib (hang ts'o. I.a. I\': 464. 

(Jhikut Cho I.a. I\':oo. 

Chiinan llashkul. I.a HI: 62. 

( 'Inman Plain. \'I. HI; 62. 

Chiinan-Tagh. ,Mt. ra. HI: (>3. 

Chiman 'I'agh. .Mt. 111:252. 

(.'hiinen 'Pagh Range. Mt. ra. 111:02. 

China. Ctry. I\': 45 ' • 4.C3. 480, 407. 5 1 5. 

( 'hoang-tso-t a. IC. HI: 780. 

Cliuang-tso-t .igu:n--al,i. (In. 111:386. 
Choilscha-schuknr. (_ln. HI; i u. 728 ff. 

Chiikur Pas.s. P.'i;. I\'; ^70. 

C'holustan-gol. Rit. 111:37(1. 

Cholustin-.sti. Rit. Ill: 370. 

Chong Kum Kul. La. I\': 510 
Choptbchik. Rg. Ill; 

Chotan. Tn. Ill: 10. 306; IV: 401. 475 ff. 
Chotan-darja. Riv. IV; 44;, 475, 5,82.'' 
Chujtun-nor. La. HI; 341 ff. 

Chu Ma. Riv. IV; 490. 

Chiimar. Riv. R'; ggo. 

Chu .Mar. Riv. 1^472. 

Ch'u-mar. Stm. IV: 456 ft'. 

Ch’iimarin varon sala. Riv. br. IV: 456. 


Churmi. Dist. IV: 102. 

Churt-se. PI. R:33i. 

Col (In Vent'. Mt. Rh 561. 

Col Kotik Hotiyan. R'; 548. 

Columbus. Mt. ra. HI: 18S, 193. 

Columbus thain. Mt. ch. IV: 481, 482. 
Columbus Mountains. Mt. ch. IV:4Si. 
Columbu.s Range. .Mt. ra. HI: 5r. 

Columbus range. Mt. ra. R': 483. 

Dalilung. \'il. R’: 354. 

Dabso. S[). 111:272. 

I )adap-tso. La. R : ini ft'., rgb ft'., 190. 

I )adim. Dist. R': 150. 

Dagdi. Dist. IV: 103 
I'agdschu. Mt. ra. IV: 223. 

Dag-nagbo. Lit. IV: 300. 

Dagre. Mt, R': i()8. 

Dagtse-tso. La. IV: 104 ft'., 114, 119, 125. 545, 
577. 502. 5 (j8. 

Dahling. Dist. IV: 102. 

Dakdong Chaka. M.sh. IV:5ii. 

Daiai-kurghan. Gn. HI: 1S3. 529 ft',, 533. 
Dalai-kurghan-art. Ps. 111:531,550,552. 
Da-le-go. Gn. 111:379. 

Daliing. Rg. 111:33. 

Dam La-rkang la. Riv. R': 505. 

Daiidur. Prm. R': 212. 

Danger. .Mt. R': 38. 

Dang la. Mt. ch. IV: 461 ft'., 466, 

Dangla. Mt. ra. IV; 471. 

liang la tolh'a. Pk. H’he Head of the Dang la. 
IV; 462. 

Dangrti Jum Cho. La. IV: 512. 

1 )angra-jum-tso. La. R': 103, 116 ff., 579, 590, 

Dangra Vum Cho. La. R’:5i2. 

Danguin-gol. Riv. HI: 35S. 

1 )anse. PI. 1\”: 2 16. 

Dapsang. Ps. R:4 i5. 

D;irchen(lo. R':47i. 

Dargin. Mts. IV: 158. 

Darsang-gttnno. Gn. I\':4oo. 

Daru-tso. La. R': 103. 

Daschi-kol, La. [\':5 7 2. 

I);isch-kul. I\': 540. 
l)a\a-go. Gn. 111:380. 
l)a\ane-tay. 'I’r. 111:251. 

r )a\ aii-te\ e. I’r. I H : 2 5 t , 2 5 3 ff. 

Davasun-gol. Riv. 111:342. 

Daxato. Ps. HI: 342, 346. 360, 362 ft'., 3 74, 385. 
Davoto. Gn. 111:360,362. 

De Cherik. PL IV: 90. 

Dembe-tsare. Mt. ra. R';2i4. 

De Xamru. Dist. R': 91). 

Denganlunba. Rg. HI: 33. 

De Rhins. Ps. Rft 576. 

Detsche-la. Ps. IV; 221 ft'. 

Detsche-tso. I.a. IV; 221, 225. 

Devusang. Dist. IV: 121,124. 

Dichu. Riv. R':47t. 

Di Chu. Riv. R';47 2. 

Dihong. Riv. 1^529. 
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Dijnsij-obo IV: 451. 

IJij-tschu. Riv. IV: 440, 4-4. 

Dimen-alik. Rg. Ill: lu j tV, 2 14, 40S. 
Dimna-lik. Rg. 111:103. 

Ditbchii. Ri\. I\': 470. 

Di-tschu. Ri\. l\k 4S0. 
l)j:ihan-.say. Hr. 111:251. 

Djkip-thO. I a. IV: 5U0. 

]>o. ^'il. I\': 355. 

Doha. PI. I\:7S. 

Dobsa. Gn. Ill: 34. 

Duika. Gn. I\': 1,87. 

Doit-buiak. Sp. Ill; 320. 

I)ole-bulak-';aj. Gn. 111:328. 
l)ullu-t.schiiga. PI. I\b22b. 

Donchur. 'Pn. Ill: 341. 345. 

Don-saj. Gn. 111:103. 

I)on/ho. I\': 347. 

Doiv.ho Lhato. IV: 347. 

Dorat-bi. .Mts. I\':4i5. 

Doroklsche. P.s. and Ctrv. Ill: 33:2. 

1 >o-san-t‘.a. PH. Ill; 381, 

Dovalik. \'il. I\’: 440. 

Dras. Riv. IV: 370 ft'.. 403. 

Dras. ^ Vil. IV; 372. 

Drecb’u. Riv. I\': 450. 

Drugub. Vil. IV: 34S, 350 ft'.. 353. 36 1 . 3S3. 
Dsi hadung. I\':4io. 

I)schaga-tsang[io. Riv. I\'; 72. 
Dschaghdung. Rkgio. 

Dschagijr-gol. Riv. I\':474. 

Dschagtag. Rg. R': 34S. 


Dschagtak-gomiia. NHiy. IN'- 354, 

nschahan-saj. 

Kik. Ill: 251 ft.. 2 

549 lb 

Dsehallok. IN' 

: 53 '=- 

Dsdialok. PI. 

HI: 521. 

r ischan-bulak. 

Sp. Ill: ui. 25 5 ft'. 

I ).sehandin-tso. 

I.a. IN: 130. 


Dhcluinga. Vil. I\'; 35O. 

Dschanok. Ctrv. I\': :40. 

DM-hansung. Rg. 1 \': 14. 

nM;haring-ii(ir. I..1. R': 475. 550. 

I)-.chilolo. Id. IN': 528. 

U^iiiimre. N'il. and tmp, IN': 354. 355. 3I) 1. 3.S0. 
4 1 8. 

1 )schiinrc-gonipn. Mtry. IN': 355. 
n-'chinri. Pk. HI: 30. 5 2. 72. 

D-ichin-ri. Nit. IN'; 48 1. 

Itschu u-tsaga. Dist. IN’; 158. 173 ft. 177. 180. 

I N< lu)-bul.ik. Sp. Ill: iQ, 323, 327 ft'. 

I ).schog-tsoni. Rg. IN: 223. 



Ikschong-dunt^a. Gn. Ill: 367 ft'.. 375. 3S5. 
Dscho\a. I'mii IN': 350. 

t.^ang. Riv. IN': 142. 

I)schiin.ha. Rg III: 33. 

Dschurek-tasch. Rg. Ill: 33. 

Dsukha. Nit. ra "iN'tgSi. 

Dsun-machaj-nor. La. The Northern Lake of 
Machaj. Ill: 343. 

Dsun-sa.sak. Rg. IN';47r,473. 

Dugdschu-turpab. Sp. IV: 174. 

Dulan-kit. Tmp. Ill: 57S. 


T)umo-t‘;o. La. IN': :;26. 

1 )um]jhu. Ri\ . IN': 1 2. 

Dum-tso. La. The Deiil's Lake. IN': 52S. 
Dumu-tso. La. IN': 526. 


1 liinde-halga 

. R(l. 

111:382. 385. 

1 lundii-bnliik 

- ^P- 

Ill' .1 4 0 - .1 5 -t - 

1 )Lindu-gol. 

Rii. 

I he NIiildle Rner. 

! lung-bagh. 

N il. 

IN : 140. 

1 tiing-bure. 

Mts. 

IN': 450 ft'., 4(')7, 4S4 

1 lungbure. 

NIt. r.i. 

IN ; 572 It.. 580. 

1 lungbure. 

Nit. ra 

IN; 458. j. 5 1 ) . 


I)uu.g-ga. Gn. IN 1221. 

Dnnglik. NVI. HI; 3 ft’., o ft'.. 204. 2 7 3, 
l)un.t;luk. NN’l. Rg. 111:250. 

I tungluk-kuduk. NNl. Ill: 255, 2 3(>. 

Dnng-saj. Gn. I II; 33. 3 7 ft’ ! j2'ft'.. 1 03, 2 1 4. 

I )iingtsang-Gangpo. Ri\. IN’; 134, 130. 142. 

I )ung-ts( heke. N'lL IN': 440 If. 

Dunt'ia. Gn. 111:353.35(1. 

I )unzan-banpo. Ri\. IN’: 134. 

I Hipleix. Mt. ra. IN : 407. 

Durgiib. IN': 3()o. 301. 307 ft’.. 407. 
rturgul. ]N':3 ((i. 

Dnrtse. Nit. ra. IN’; 223. 

[)u-schu. Riv. IV: 440. 

Dyklnilak. Riv. IN': 474. 

Dziiha-ula. Nits. IN': 456. 

Dzurkeii Ilia nor. La. IN': 462. 467. 470. 

Eken Habsere. IN': 462. 

Eken-schirik. Dist. The Grass of the Spring. 
Ill- 343 - 34 (J- 

F.lesii-nor. La. Sand lake. IN'; 457. 
Krenak-ts('himo. Rge. IN'; 124, 126, 120, 131. 

133- 

P.r Xaser. NIa. IN'; 420. 430 
Kr-to-schui. Ri\- bd. Ill: 380 ft'. 
Er-to-schuiguin-gol. P->. Ill: 3S6. 

Kr-to-S(. hin-t'-a-le. Gn. HI: 3S6. 

F. vki-tsehiiiien. I list. The H.id Pasture-Grounds. 

111 : 33 - 

Feriior. NIt. IN'; 404. 

Lleuve Bleu. Riv. IN': 505. 
l-'otii-la. P,-.. IN'; 368. 360. 

Gagangan. N'll. IN’: 370. 

Galaring-t^o. La. IN’; 5711. 

Galik-tartan. Gn. IN’; 405. 

G. ritser. R.a- IN : 223. 

Ganr'-chung. PI. IN': 242. 

Ganderbal. N'll. IN’: 370. 

Gandsihuhik. Gn. Ill: 3 i . 32. a 1 4, 26 1 . 
Gandschuluk-basc'ni-dla\ an. Ps. Ill: 261. 

( iandschuluk-sa]. Gn. 111:207.261. 

Ganges. Rn. IN'; 473. 520. 

Gang-go. Gn. 111:373.378. 

Gangi-gamo. Nits. IN': 124. 

Oangrbtsesuni. Nit. ra. IN'; 235. 

Gar. PI. IN': 324. 325. 

Gardang. Prin. IV; 300. 301. 

Gargethol. PL IN';2iS. 

Garinga Chain. Mt. ch. IV: 481. 
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Oaringa-ula. Mt. ra. IVr-iSr. 
fiaring Cho. l.a. I\': go. 78, 9S. 500. 
(’raring Tso. ] a. IV: 7S. 

( ;art‘'( hi-vangi. Riv. 111:508.512.52117. 
(lani-tbe. Mt. ra. IV; 181. 

('ja>chun-gol. (In. IH- 3711. 

(lasga-aghsi. I'l, ]V; 434. 

( latij-dschu. Pk. I\’; 4S0. 

(la-tscbucn. I’s. Ill: 38(). 

■-(Irle Riiicre (gelee) Kiv. I\:4(i8. 
(legha. I'l. 1\ ; 21S, 

(len-dengo ('sai. Ill; in, 

(lereni. I.ct. IV: 434. 

( lhas. l.a. 111:272, 333: I\'; 4.82. 


(IhuN-kol. 

La. 

Id: 33. 

40, 2 ; 7. 26 1. 263 ft- 2 

287. 20 

5 ' jCb 

• 34 ,C 41' 

1: 1V:'556, 5S0. ' 

Ghaslik. 

lyg. 

III: 200. , 

208. 23(1. 258; I\ ■ 482 

Ghas-iior, 

l.a. 

Id: 20 1 

L. 34. 266. 

Ghab-nur. 

La. 

III: 1.16 

. 207 ft- 230. 272. 

Ghal-s;ii. 

C>n. 

III; 1U2. 

214. 

Gha/.a-aghsi. 1 \'; 434. 


Ghischa. 


Ill; 106. 

tu;. 410. 41 1. 


(ihodscha-tang. (In. Ill: 53.S. 

(ihojmr-alik. Ps. Ill: 237 ll. 244 ff.. 255; IV: 
535 

Ghudatsche. ML III: 530. 

Ghuldurghntsf h. Gii. I\’; 436. 

Ghuletschen. .S]). Id: 32.?. 

Ghuletschen-bulak. .Sp. Ill: 327. 

Ghulmet-saj. Gn, III: 406, 407. 

Ghultscha-davan. Ps, IV: 556. 557. 

Ghuma. Os. IV: 441.443." 

Girki. Ctry. IV; 15S. 

Gilan. IV: 534. 

Gilgit. IV; 47S. 

Gobi. D-t. Ill; 22. 200. 265. 300. 316 ft'.. ’jO, 
335 - 357 - 372. 383 H-; IV: 2.’ I, 475. ' 

Godschii. Hist, IV: 146. 

Gogin-gila. Bl. [V;2i6. 

Gogtse. BI. IV; 232. 

( 7 on-(ischima. Rg. Id; 50.8; 1 \': 53.}. 

Gtmgguk. Rg. 111:521. 

Gono. P.s. iV;455. 

Goring-la. I\'; 507, 

Go-.schiii. Mt. ra. I\':48i. 

Go-tsche. Riv. bd. 111:382. 

(dovi. n^t. 111:265. 

Gougourtlouk. IV: 503. 

Grutsch-karlik. Gn, IV; 420. 

Guilvet Chirn.ni. .Mt. ra. 111 : 6 ?. 231, 

Giiletscheo. Gn. Ill: H). 

(runt. ('ll. I\':37o. 

Gurbu-gundsuga. Mt. ra. IV:443, 4S1. 

Gurbu-iiadschi. Mts. IV; 441,, 

Gurbu-naidsch). Mt. IV;4Si. 

Gurlm-najdschi .Mt. rh. IV: 453. 

Gur\ un-tang. Rg. 111:347, 

Gyakharma. Mts. IV; 512. 

Gyangtse. IV: 525. 

Gyantse. IV; 534. 

Gya ring tso. La. IV: ;oo. 701. 

Gya-ring ts'o. La. IV; 503. " 

Gyou tschou. Riv. IV; ^ 04 . 


Hadschar. Rg. Ill; 301. 

Hadsvhar-tsaiha. Rg. Id: 301. 

Hadschir. Rg. Ill: 51. 

Hadschijgo. Gn. Ill: 328. 

Hadschughu. Gn. Ill: 32S. 

Hajir. IV: 461. 

H;tlim-ba]'. Gn. 111:214,261. 

Halim Baj-sai-kunasi. Gn. 'I’he Southern Glen 


of flalim Baj. 

Gn. Ill: 260 

Halim Baj-sajning 

-dawini. Ps. 

Llalmabrera. Id 

IV; 32S. 

Halting-goi, La. 

Id; '340. 

Ilama-gol. Riv. 

HI: 370, 3S5. 

Hangeit-kol. La 

1\ ; 54(;. 552, 


Hangroo. PL IV; 367. 

IIaramuk-lariim;ik. Mt. ra. IIP. 508. 

Harato. \ 1 . 111:576. 

Hare-sadschir. Let. IV; 205. 

Harschii. PI. IV: 206. 207. 211. 213. 

Harbchti. La !(': 200. 211, 212, 210. 

Haschiiklik. Rtv. and VI. Ill: 254. 235, 402 ft'., 


4 ^ 7 ’ 53 ^' 

Hassan Bughra P.idschahim. Vil. IV: 443. 

Hemi. d'mp. and Vil. IV: 356. 383 ft'., 3S5, 
HimaLiya, Mts. Ill: 97, 448. 473, 484; IV: 109. 
123. 147. iSi. 317. 447. 451. 467, 499. 515, 528 
ft'.. 532, 54J. 545 ft.. 553. 545 ft'., 605 ft', 
Hiiulu'kusch. ,\lts. l\': 605. 

Hipti. Gn. IV: 366. 

Hissik Chdka. I'V;5ii. 

Hibsik Chaka. La. IV: 218. 

Hlangtschu. Br. IV; 367. 

Hoang-ho. Riv. IV; 47 i , 473, 479, 
Modsehanc-kutcl. I’s. 111:385. 

Hojte-kovvo. Ctry. Farther Bank. Ill: 340. 
Hojte-oio. Obo. Ill; 340, 343. 

Hojte-.sala. Rg. Id; 386. 

Hollustu. .St. Id; i(). 

Holosetagh. Kg. Id: 3711. 

Holuiu-.gol. Riv, Id; 340 ft'., 342 ft'.. 5 7,8. 

Holusta. Gn. 111:375,379. 

Holu.staj. (di. 111:3 70. 

Iloiig-lu-gu. Gn. 111:385. 

Hor. ('try. IV: 512. 

Hoi[(ats'o. La. I\ ; 503. 

Hor[)a-tso. La. IV: 580. 51)0. 503. 

Hou Sangpo. Rit. 1 \': 9S. 

Hnta Sangpo. Riv. IV: 512. 

Hu-du-M). I list. 111:385'. 

Humboldt. Mt. ra. IV; 552. 

Humboldt .Mounmins. Mts' 111:341. 
Huiidulung-iissu. Sp. Ill: 338. 

Hunglughu. Os. Id: 7. 8. 

Hunglughu-darja, Kit. Ill; 7. 

Hiin-to-jor. i\it. HI; 3S3. 

Huu-tschan. (jii. dl; 301. 

Huii-tsdian-saj. Gn. 111:328. 

Huntsoiaguin-kutel. IN, Id: 3.S6. 
Hun-tu-tschuen-tsa. Brk. 'i'he Red .Sjiring. Ill: 
360. 

Hiiping Tso. La. IV: 510. 

Hurmi-tsava. Rg. IV: 242. 

Hwang-ho. Riv. Ill: 97 ; IV: 450, 474 ft'. 



GEOGRArillCAL XAME^. 


Icbc-T 'sajdainin-nor. T,a, III: 344. 

Ighis-tasch. 1\'; 444. 

l40-jem[)en. Gn. ( »ne Wall. 111: 403, 476. 
Ike-ergetu. Gn. Ill: 464. 

Ike-sartang-nor. la. 111:441. 

Ike-sato. Gn. Ill: 463. 

Ike-Sinin-nor. I, a. 111:441. 

Ike-tsadcmin-nor. La. Ill: 444. 

Ike-tsohaii-davan. Ps. 111:574,57;. 
Ike-tsohan-gol. Gn. Ill: i(i2,57.S; I\’: ;5<). 
Ike-tsohan-namen. Gn. 111:57411' 
Ikhin-gasin-khorgu. Pk. Ill: 50. 

Ile-tasch. IV: 443. 

Illung. PI. IV; 336. 

Iltschi. Tn. IV: 476. 

Hung. PI. IV: 336. 

Ilve-tschimen. Mt. Ill: 25, 27 ff., 63, 188, 194, 

196, 198 ff.. 230, 238 ff.. 245, 250 ff,, 255, 288, 

300; IV: 4S2. 

India. IV: 359, 361, 38S, 407, 418. 421 ft'., 427.475. 

477 ff-: 51O’ 515 ' 5 = 5 - 5 ^ 9 - 53 -V 534 - 
Indus. Riv. 111:07,473,512; IV: 246. 252, 257, 

307. 343 ^ 345 ’ 355 3^3 ff- ff'- 300,405. 

473 ’ 5 °-’ 505 ' 533 ' 547 - 575 - 570 ' 5 ^-’ 50 *^' 600. 
Inek-akkan. Gn. 111:214. 

Intschka-saj. Riv. -bed. Ill: 33. 

Irawadi. Riv. 111:07; IV: 471. 

Irkeschtam. 1\':4I7. 

Isangan. \'il. Ill: 540. 

Ischak-kasohti. .Mt, 111 : 60.61. 

I.skendcr-ajuisu. Ps. Ill: 260. 

Iskunderne-saji. Gn. Ill: 214. 

Iskender-.'',aji. Gn. HI; 260. 

Iskhin-gansi-khorgu Pk. Ill: 50. 
Islam-tapghan-biilak. Gn. Ill: 328. 

I.sme-sala. A'il. I\': 440, 

Ithchcghan-gol. Riv. HI: 344. 

Itscheguin-gol. Riv. Ill: 343. 


Jabadi. Mt. ra. IV; 234. 

Jag;ing. Gn. IV: 221. 

Jagar. Mt. ra. I\': 226. 22S. 

Jagar-gogina. .Mt. ra. IV; 226. 

Jagbe pulu. I\':4i5. 

Jaghing. PI. n':2i6. 

Jagju. Mt. ra. IV: 3S. 

Jagiii-ra;)ga. Riv. IV: 28 ft., 31, 43 ft., 44. 69, 72. 
76, 81 ft'., 89, 95, 08 11'., 124, 228, 501. 545. 
606. 


Jagnak. Mts. W: 124. 

Jagt-'chin. Po. IV: too. 
jagtsf-bonibo. .Mt.s. l\ : 346. 

Iajlak-da\ an. Ps. HI: aj:). 

. ..-^Tajlak-saj. IGv. 111:253.261. 

''o ff^T.A’ik „ij. \1. HI: 9. 243- -55 ft'- 

Jak:i-saj. Gn. 111:406.407. 

^ Jaka-toghrak. Fo. tr. Ill: 9. 

Jaka-tschap. Gn. 111:540. 

Jaktil. I. a. IV: 347. 

Jakube-bulaghi. S[>. 111:255. 

Jalun-tschan. Riv. 1 \': 474. 

Jaman-davan. Ps. The Rad [1. e. Uifftvultj 
HI: 397 ff.; I\': 549. 



Pass. 


^15 


Ja-ina-tsehan. 

( in. 

aiK 

1 Si,. 

III: 

320, 385. 





Ja-ina-tsi'huen 

-tsa. 

Sp. 

HI: 

3 ^ 5 - 

Jamduk. La. 


5 , 1 °. 



Jamduk-tso. 

La. 

IV: 5 

0, 52 

5 ft ' -5 

Jain-dok-tso. 

La. 

IV: 

5 - 7 ' 


jam-garavo. 

I list. 

IV: 

^ 4 J- 



Janak. Mt. lV:iS7.205. 

Jan-bulak. Riv. bd. HI;;, 10,21. 

Jangagilik. Gn. I\':436. 

Jangi-hiss;ir. IV: 444, 478. 

Jangi-koi. l.a. HI: 56. 

Jaiigi-su. Gn. HI: 32S, 329. 

Jangi-suni-saji. VI. HI: 10. 

Jang-iang. Pit. The Northern Plain. IV: 470. 

lang-tschag-tsa. Pk. IV: 19 1. 

Jang-tse. I\'; 474. 

Jang-tse-ki.ing. Riv. HI; 156, 510; IV: 449 ff.. 

452- 454. 475 ' 470- 4 '^i, 497 - 
Jan-tschenrao. Gn. IV: 401, 420. 

Jajtkaklik. Gn. and Rjrk. 111:43,44,50,301.535. 
Japkakhk-davan. P.s. 111:535; I\': 540. 452. 

Japkaklik-s.ij. \'l. HI: 19.42.44. 
japkaklik-tus. Gn. 111:327. 

Jaritschan. I\': 410. 41 414 

Jarak. Mt. ra. 1 \': 206, 

jarkent. Tn. I\': 232. 383, 3. ,6. 405, 407. 414, 
417. 420. 425. 444, 476 ff , 553. 

Jnrkent-d;irja. Rit. HI: 10.253, 3(97. 5 10; I\': 441, 
46U' 476, 478, 547, 5S2. 580. 606. 

J;irtsehan. Tn. ' 1 \': 232. 
lanik-doina. Pbc. 1\':2T4. 
jaruk-inena. Pbi . I\':2J4. 

Jaschil-kol. La. 1 \': 498. 4f,i,, 518,589 ft'.. 503. 
Jaschil->u. 1 \’: 504. 

J;uim-(Uing. HI. HI: 533. 

Jaiim-jilgha. (in. 1 \': 430. 

Jati-schain Ctry. 111:565. 

Jatuk. 1 \': 406. 

Jehlam. Riv. IV: 3711. 

Jelun. Riv. I\';379. 

Jere-toinbo. Dist. IV; 188. 

Jeru-d.schand.sching. .\lt. r.i. I\': 102. 

Je.s-saj. Ps. 111:532. 

Jigdelik-khas. Gn, 1 \'; 439. 

J/gilelik-tok.ij. Riv. HP 392, 3(4). 
jigen-sopt.se. La. IV: 205. 

Jilga^. 1\ ; 5 1 I . 

Jllolo. Id. IV: 5 28. 

Jim-tso. l.a. I\': 200. 206, 21 1. 
jing-ii. Pk. HI; 50, 52. 

jirnat'.ang-po. Riv. The River of the Yirna. 


I\': 464. 


lirnaaso. 

La. 

i\ 

': 468 

Joli-kol. 

(in. 

HI 

: 53 . 5 ' 

T()l-ba|. 

Cin. 

III: 

404. 

loin bo 

.\Ft. 

IV: 

188. 

Ju-du u. 

ML 

IV: 

170. 

Jug mo. 

Mts. 

I\'; 

: 205. 


lulghuluk. I’l. I( : 405. 

Julghiin-bulak. Sp. HI: 3117. 

Julghun-dung I HI: 266, 272 ft'.. 28S, 302. 
Julghunlik-s.tj. \'l. HI: 9. 


(lEOGRArillCAI. NAMES. 


Gl G 

Julgnunluk-saj. (In. 111:255. 
lult;luin-t'-( ha|). R\ii. 111:52(1. 

[ulminliik. Kiv. l)(l. 111:4.5. 

|iinula-tak. Mt. ra. I\ : 205. 

|iiit-tv( haiiahan. \ il. 111:5,323.48') 
luMip-alik. Sp. Ill- I O') ft., 230, 233 ff.. 238. 270: 
1\:4S2. 

[usuiia)likMai:h. Mt. r:i. Ill: 255 
|iisu[j-Iiiikik. S[i. Ill: i(|(). 

K:i( hdii. ISmi. I\ : 228. 

K.l(K(.ila^a-^aJ. (In. 111:328. 

Kaila-i. .Mg. I\': 570. 

Kain-”(). Stin. Ill: 37'). 

Kajir. \’l. Ill: 46, 47, 258. 

Kajir-'larja. Stm. Ill: 46. 

K.ajfsrhile. \’il. IV: 440 

Kakir. \'l. Hard, ^tcnk. dry clay bottom. Ill: 

24 tf.. 31, 43 ' ' 95 - - ' 4 ' 317- 3'9 ff-: 506. 

Kak-kija. Rg. Ill: 46. 

Kaktin-yol. Riv. Ill: 344. 

Kala-kul I, a. Ill: 28. 244 ft’., 24(). 28S. 304. 

Kalama-saj. (in. 111:327. 

Kala-otak, Rg. Tke Resting-place of the ( 'ow';. 
111:250. 

Kalam-ottok. Riv, 1 k 1 . 111:44. 

Kal;)ti('hi \’il. 1\’: 367. 

Kalga-L,igan. .\It. t,i. 111:50.51. 

Kalla-utagh Stin. Hi: 61. 25';. 

Kalla-ottlak. Rv. The ( ira/iny-pla),c of the (.')>\\ >. 
111:250 

Kaliiiak-kajn.i^i. Sp III: 33. 

Kaljiak. (in. 111-34. 

Kalta-alaghan. Mt. )a. Ill: 47 ff., 53, 55 ff., 58. 
ft . ()2 ti.. 67, It;, I .>7, 103, 200 ft'., 2 I 2 ft' , 2 I 7, 
210, 2 .'3 ft'., 257 ff., 26c ft'. 280. 412 ff.. 421,428: 
• -f'''^3' 547 li ■ 55'^ ^•* h., 579- 

Kalta-aLighan-da\ an. IN. HI: 38. 260. 
Kalta-alaghaning-kapri \'l. Ill: 47, 
Kalta-ahighan-.s,aj. (In. 111:214. 


Kalta-lagan. Mt. ra. 

HI: 

61. 



Kamisch-biilak. Sp. 

HI; 

14. 17 

' 3 “ 7 

ft'. 

Kamix’h-bulakning-aja 

ghi. 

Gn. 

HI: 

14, 16 

Kan-ambal. \ 1 . HI; 

326, 

- 330- 

35 '’. 

39 "- 3 

381 ft'.: IV: 351. 





Kamlsehut. R': 478. 





Kaiig.an, Vil. IV: 37 

0. 




Kangni. List R': 2_ 

G- 




Kan-ischlaitighan-saj. 

(iir 

. HI: 

329. 


Kan-jilgha. Gn. HI: 

535 





Kano. IR. Rk 435, 

Kan-su. R’:47 5. 

Kai'.a. Gd. mi. HI: i,S4. 362, 320, 330. 
Kaptas-chane. Let. IV; 401, 404. 
Kara-balik. Gn. 111:33.41. 

Kara-l'Ughas. Ly. Ill: 116. 

Kara-lnighas Sound. Sou. Ill: 1 16. 
Kara-buran. La. Ill: 202. 

Kara-da\ an. IR. HI: 1 o. god. 3 1 2. 328 ft'. 
Kara-dataning-saj. (in. 111-328. 
Kara-tiat an-kunasi, p,,. 111:328. 

Kar.idgo-kum-bujun. HI. III. 177. 
Kara-kasch. I\’: 476. 


Kara-kasch-daija. Riv. I\ : 42 5, 426, 44 1 . 
Kara-kija. IV: 431). 

Kara-kocho Rg. 111:252. 

Kara-kol. La. Ill: igi. 

K,ara-konim. Mt. ra III: 483: IV: 3, 123. 147, 
3'7- 3''''3' 3"0- 3‘)ft ft'-- 403- 407 ff-- 4iO'4i4ff- 
417, 410, 421 ft'.. 420, 436. 441, 448, 473 ff., 4<)8, 
545- 548- 554- 572- 2^8- do^. 

Kara-korum. IR. Rkgii. 

Kai-a-k()-,<.hiin. La. Ill: 3 ft'.. 9 tf.. 17, 19, 21, 50. 
189. 19 1, 231. 255, 265. 291, 306, 3 S3: i\': 20c, 

47 5- 54't ff-- 253- 
Kara-kum. I )st. 111:324. 

Kara mo'uren. Riv. IV: 499. 

Kara-imaran. Stm. HI: 362. 430, 529. 530, 533 
ff- 540 ft'-; 'V: 409. 550, 561. 

Karango-ktim-buriin. HI. I'he Cape of the Black 
Sand. HI: 177. 

Kara-saj. (in. HI: 328(1'.; I\'; 549. 

Kara-schahr. Tn. Ill: 376 
Kara-sti. Brk. IV: 443. 

Kara ta-'Ch. Rg. HI: 520. 

Karat a-tschalik. Mt. ra. The Black Craggy 

Moimtams. HI; 40S. 

Kura-tsch'ika. (In. 111:42; IV: 538. 

K.ara-tsclioka. Mt HI: 43, 103. 200 ft'.. 2 13, 236 
ft'.. 242. 252, 258. 26s. 

Kara-tschuk.i. List. HI: 61, 


Karanl. 

1-t. 

R': 

43 ff- 

Karl HI. 

\ il. 

1\' 

; 3 (ti) ft'. 

Kar-bttlak. 

Sp. 

HI. 0. 

Karghahk. 

Tn 

1^:38, 

K.irgil, 

\ il. 

IV 

: 37 =-- 3 


Karim G'linba. Tmp. 111:341. 

K;n--j-ig|-i(h. Gn. I II: 40!) ft , 409. 

Kar-jakkak. (in. Where the Snow Halls. Ill: 
37 ft'- 41 - 

Kar-jakkak-s;ij, \’l. 111:38. 

Karlik. Ps. I\':42'). 

K;irmo-tso. La. IV: 570. 

Kartschugha. llGt. 111:44. 

K;u-i-u. 5 'il. IV: 355. 

Kartscluigha-b-alak. Hist. 111:50. 

Kas(,halik. (in. 111:214. 

Kas'hatiik. (in. 111:102. 

Kas( h-balglnin. 1 )pr. HI- 30, 32. 

Kaschgar. Tn. I\'; 3, 4 1 7 ft’., 421, 444, 475 ft'. 
Kasdigetr-darja. Ri\. HI; 510; 1\': 5S9. 

Kasi h malghun. Brk. 111:250,263. 

Kaschmir. Gtry. HI: 351; IV: 37 S ft'.. 476 ff., 

530- 

Kaxh-otak. (in. 111:34,41. 

Katscliik. I’d. HI: i()2, 214. 

Ka/e ( haka. 1 \ ; 317. 

Kegiulo. I\ : 471. 

Kemlis. I\': 431), 

Keiigri. \'il. l\:44o. 

Keilki. \ il. I\ ; 440. 444. 

Ker.ambutabtik. Dial. IN': 484. 

Kerel.)iig-agh,si. (in. I\': 436. 

Keria ikiria. Riv. IV: 499. 

Keria daria. Riv. IV; 304. 

Kenja. Tn. Ill; 5 i ; IV: 476 tf., 480, 498. 
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6 t7 


Kerija-darja. Riv. 111:252,253,301; IV: 503, 

5 ^ 7 > 54 '^- 

Kerija-kotel. I\': 40S. 

Keten-gol. Riv. Cold River. I\': 4^3, 464. 
Keteii-nor. La. The Cold Lake. Ill: 342. 
Ketse-tschaka. La. IV: 500. 

Rezing. I\':5ii. 

Khai Chaka. NRh. I\':5ii. 

Kharo. Ps. 14 ': 52S. 

Kheo l.uiigma. Riv. I\’' 260. 

Khio. Riv. I\’: 520. 

Khotan. Tn. 14 ': 25S. 

Khotan-darja. Riv. 111:252. 

Khupchiling Kutil. Ps. 111:357. 

Khurnak. Ft. 14 ': 312, 316. 

Kiakhta. 14 ': 475. 

Kiaring-tso. La. 14 ': 43, 50. 

Kil-davan. Ps. Ill: 25111. 

Kilian. Ps. 14 ': 427. 

Kilian. Gn. 14 ': 430, 476. 

Kilian-davan. Ps. 14 ': 443. 

Kilijang. Riv. 14 ’: 443. 

Kilijang-darja. Riv. 14 '; 444. 

Kilijang-davan. Ps. 14 ’: 443. 

Kilong. Ps. 14 ’: 512. 579. 

King Oscar’s Mount. i\It. ra. Ill: 554. 
Kin-sha-kiang. Riv. 14 ': 471. 

Kiria. Tn. 14 ': 2 58. 

Kirk-omongo. 4 'il. and Gn. l\':43o. 

Kirk-umoj. 4 ’il. and Gn. 14 ': 439. 

Kirk-s:\i. Rg. Ill: 10. 240. 253. 362, 30: : 14 ': 151. 
Kisil. l\': 444. 

Kisil-basth. 4 'il. 14 ': 440. 

Kisil-bojan. Mt. prm. The Red Promontory. 

Ill: 196, H)7. 

Kisil-davan. 14 ': 548. 

Kisil-patscha. Gn. IIP 406, 407. 

Kisil-saj. Gn. 111:214,408. 

Kisil-su. Gn. 111:407,535. 

Kisil-tschap. Gn. HI: 31, 103, 2or, 20(i ff. 
Kisil-tschapne-konasi. Gn. The Southern KiNil- 
tschap. Ill: 2 1 1. 

Kitaj-kongan-saj. Gn. IIP 32S. 
Kitschik-kara-balik. Gn. Ill: 41. 

Kitschik-kumdan. .\It. and Gl. a. 14 ': 410.411, 
4 I 3 t 415- 

Kivun. Let. 14 ': 444. 

Kjachta. 14 ’; 475. 

Kjaring-tso. La. 14 ': 590. 

Kok-jar. Ps. 14 ’: 426. 

Kok-jar. Stm. 14 ': 444. 

Koko-basching. Rg. IIP 342 


Koko-bore. 

Gn. 

HP 382. 


Koko-bure. 

Gn. 

111:5 7 5 - 


Koko-kotel 

Ps. 

HP 3S6. 


Kok-muran. 

Riv 

■ 11^ 535 - 


Koko-nur. L 

,a. 14 ’ 

: 448-453-46' 

»- 47 S, 49 ^, 49'>-503 

Kokd-nor. 

La. 

HI: 323, 345. 

578- 

Kokoroina. 

Gn. 

IIP 42. 



Koko-sa. Rg. IIP 342. 

Koko-schili. "Mt. ra. Ill; 52, 432, 520, 540. 562 
ff., 567 ff.: IV: 44U ff., 457 > 4^7,484.488,49*: 
544 , 569 ff-, 574 . 580. 

lledin^ Jcurncy in Ct'ntjul Asia. II . 


Koko-'.hili. Mt. IM. 14:456. 45S. 
Koko-shili-d.ib.an. I'-.. I\;45ij. 

Koko-shih-eken-k'ut'-.l. Ps. Lpper-koko si hili- 

l-ass. 14 : 457. 

Koku-toni. Ps 14 ■ 423. 

Roko-toin-k uUil. Ps. 14 ': 455. 

Koku-ussjin. Ps l!I:3it. 

Kul-basrhi. La. 'I'iic Hueuinuie of ihc 1 .ike. 
Ill; 25U. 


Komntliik. Riw 

HI: 

-51 ' 

27c, 

Kona-biilak. Sp. 

HP 


5 * 

Ko-nets'o. La. 

14 ’: 503. 


Kontsche-biilak. 

R4. 

HP 

538 - 

Kontsche-darja. 

Riv. 

IV: 

3 ’ 3 * 

Kong Lugu. Os 

. HI 

: 326 

• 3'^5 

Kondo. Mt. ra. 

IV: 

*° 3 - 



Korkan-otak. Rg. IIP 260. 

Korumlik. Gn. IIP 35. 192. 

Korumiuk. Gn. IIP 31. 268, 530. 
Korumiuk-aghsi. Mth. HP 257. 

Kornmluk-dai an. Ps. The Stony Pass. HI: 
25S. 250. 

Kornmluk-saj. 4'1 HP 47. 2 14. 274. 303. 31)5. 400. 
Koriunluku-jasisi. Rg. HP 25 S. 

Kosak-kakti. Rg. HPgio. 411. 

Kosi’lila.sch. Con. Conllutnce. IIP 252, 3()S ff., 
402. 

Kosch-bulak. Gn. HI: 5, to. 255. 256. 323. 
Kosch-leiigcr. 14 '; 444. 

Kosch-tagh. Stm. I\':443. 

Kosuk-k;ikti. I\g. HI: 102, 103. 105, 214. 
Koiaklik. Rg. HI: 201, 230. 236. 

Kouen-Lun Mt. ch. 14:405. 

Ko\ na-Pul;ik. Sp. 111:255. 

Kosoghane-jilghasi 14 ': 439. 

Kremh Pk. HI: rSo: 14 ': 4S2 ff. 

Kuan-shong k'nliir. Pk. 14 ': 456. 

Kuen Lun. 14 '; 486. 

Knkii P,asching. PI. HP 341. 

Kulagh-jar. Gl. IIP 30. 

Kiilagh-j.irning-baschi. Gl. HP 30. 

Kulak-jar. R\n. 111:250.265.270. 

Kulan-kujruk. Gn. 14 ': 436. 

Kulan-matsrhit. Gn. 111:214.258. 

Kul-davan. Ps. HP 535. 

Kulluk. Gn. 14 ': 436. 

Kuluk-saj. Stm. Ill; 245, 247, 249. 

Kum-arik. 4 'il. 14 ': 440. 

Kum-boen. Mt. prm HP 252. 

Kum-bojan. Ps. Ill; 535. 

Kum-bujun (=burun). Ps HP1S8. 


Kum-lmlak 

Sp. 

Ill 

: to 

1. 45 ft',, 103. 2 

C() ft'., . 

2 89. 32S ft 

'.. 41 

3 ' 

IV: 

558- 


Kum-biim. 

Tmj 


IIP 

34 *- 345 , 5°7 

■, 516. 

Kum-da\ an. 

Ps. 

HP 

25 1 ft'.. 255 ; 

IV: 55 

Kum-kol. L 

,a. 

III; 

49 

ft'., 54 ft., 66 

ft'.. 71 


90. 10 1, I of), icS. 114 ft' , 117. 110, 165. 1 60 ff., 
178,182, iSS. 207. 2 CO. 216 ft'., 219. 221. 223 ft’.. 
226, 228 ft'., 257, 259 ft'., 343, 3S0. 413 ft'.. 42S. 
440.473. 483. 544. 57S: IV: 34. 403, 539. 55 7ff.. 
17^ ^ 77 * 

Kiini-koi'daria. Riv. Ill: 6i ft'.. 66. 76. 78, 217. 
220, 223. 250 ff.; IV: 403. 55S ft'. 



<;1,UGRAI’1I1C'AL \AMi;S. 


Kiun-kiil-iLiri;i. l\.i\ . [11:61. 

Kiiniluk-t^-( hap. \’l. ill: 44. 

Kuiii-taph. IKt. 111:53.57. 

Kuia-tasrhlik. 1 Ill: 231J, 254. 

Kuin-ts( happlKui. Vil. Ill: 3, 10. 254. 

Kiiinutluk. Rmi. 111:32,207. 

Kundo-doiiib:!. d'nii). IV: iSS. 

Kundor-t^o. 1 a. !\’' 1 K (. 

Kuiipdur-iso. I, a IV: !.S<j. 

Kurab, ]v\n. I\': 176.477. 

Kuraiidak. \’il. Ill: 53c. 

Kurb:ini-ki)srl',-bulayhi. tin. 111:327 
Kured)i)ii. IV: 455. 

Kurghan. Vil. IV: 441. 

Kurghane-hclta^i. Gii. Ill: 255. 

Kurghan-ilcghi. Rit. 111:266.271. 
Kurghaning-chaltasi. (In. Ill: 8, 14. 

Kurghan-baj, Gn. Ill: 14. 16. 17, 20. 21, 240. 
Kurgil. t'll. IV: 370. 

Kurhk-dolon-ni)tuk-gur\ un-sumun. Trb. 111:342. 
Kurlik-nor. La. ill: 343 ff., 35S. 578: IV: 47 1. 
Kurmuto. Rg. Ill: 33. 

Kunik-kol. Gn. Ill: 533. 

Kuruk-petelik-tagh. .Mt. ra. Ill: 72. 
Kuruk-petelik-caglmii)g-Mi. Riv. Ill: 76. 
Kuruk-saj. Rrk. IIL 41, 301, 303. 


Kuruk-tag'n. 

Mt. 

III: 22. 2Ci|, 21 

308. 3211 ft'. 

' 7 5 • 

457 : IV: to2. 

Ku-echu-cha. 

Gn. 

ill: 320. 

Kii->chiii-cba. 

Gn. 

. .ffid -p' III; 

3 = 9 - .185- 


Kiitas-jilgha. 

Gn. 

IV: 424. 

Kut.fflik-.s.aj. 

(hi. 

HI: 328. 

Kiitil Ainun. 


II!:34t. 

Kwen-lun. .Mt 

HI: 

to. 77.207.3 


565: I\ : ICO. 123. 147, 414. 410, 432. 44,3 If., 

40 S, 4^ 1,4^3. 472 It* * 4 :^ tl • 537 * 545 ^*’ 55 “‘ 57 ^* 
K_\.inng. La IV: 512, 

Kyaring Cho. La, IV: 5 [3. 

Kyaring C’ho. La. IV: 00. 

Kyaring-tMa. La. IV: 103. 

Kurugha^. Gn. IV; 439. 

Lablir, PI. I\': 23;. 

Lac d'.Ammoniaiiiie. La. IV: 591. 

•Lac de _Corbeau.\ . La. Ill; 547. 

Lac de 1 .Antilopc. La. I\4 591. 

Lac dc Salpetre. La. IV: 591, 

Lac (le", C’bnes, La. IV: 501. 

Lac dec Hemiones. T.a. IV: 303. 

Lac des Hennones. La. I\d 591. 

•Lac dec Perdnx . la. IV: 504. 50}. 

L.ic do l\0(.lie.c Koi'gc’^. L:i, IV: 301. 

Lac da Hniocic. La. IV: 501. 

Lac du Giatcre . La. 1\': 374. 

Lac du Scl rouge. La. IVi^qi. 

Lac Juineaux. La. 1^391.601. 

Lac .Montcalm, la, IV: :(,i. 

Lac Smueux. La. IV; 3o'o. 301. 3, 3.-4 

Lad.dc, Cdy._ III: 3=1. IM 3.-44. 72, 73:102, ,17, 
T- 3 - 144 - 157- '61. 137 rt , 21 1. 231. 237 ff.. 266. 

a--' ff"-'’' '■ 359 -^ 3 ^^ 3 - 3 '< 7 . 

4 ; , . 484 It.. tOO. 513. 570. 60.S. 


Ha. 

18 : 574. 

La, 

18 ': 591 

IV: 

591. 601 


Ladakh. l\':5ii. 

Ladakh. IV; 3 14. 

Lagor. Riv. I\': 163. 

I.ajdang. Stin. Ill: 32, 40 j . 443 
L.ijka. Diet. 111:534.535. 

Lakaipg Vil. IV: 351. 

Lake Lighten. La. 1^485. 

I.akor. Riv, P,': 163 ft'., 167. 

Lakor-teo. La. IV: 35. 152 ff., 161. 166, 16S, 172 
tt, 1113, 107, 202 ft'., 214, 210, 224, 251, 254, 308, 
5 I 7. 502. 602 ff. 

Lakor Tso, La. IV: 500. 

Lama-juru. Tinp. IV; 368. 

I.ama-thologa. Mt. ra. IV: 471. 

Laraa-tschimen. Gn. Ill: 53 i ff., 535. 

Lam-lung. PI. IV; 216. 

Lanak La. Ps. IV: 486,516. 

Lanak-!a. IV: 486. 

Langbo-dong. .\lt. IV: 19S. 

Lang-scha. Gn. Ill: 363. 

Lani-ln. Ps. Ill: 470 ff.. 5 16. 

Lan-tscheo. IV: 4S0. 

Lai'i-chi-tschcn. Sp. Ill: 315 ft',, 321,328 ff.; IV: 552. 
Lardo. \'il. I\': 365. 

Leh. Tn. IV: 163. 193, 232, 2S2 . 345,350. 36 1 ft'., 
375 ' jSS' 399 ' 403 : 407, dM- 4 ^ 1 , 476, 478' 484, 
4 v 8 , 510- 

Lengor. Vil, IV: 444. 

Lha-ri .Mc-long. Mt. ra. I\': 503. 504. 

Lhasa. Pn. IIP o, (;6, k/j, 204, 2()i, 328, 427, 
470, 4ii(). 507. 512, 521; I\': 3, 7, 50, ro2. 161, 
163, too, 211. 231, 236, 447. 451, 454 ff.. 465ff., 
468 ft.. 475, 484, 403, 507, 5ro ft'., 514. 324 ft'., 
530 ff.. 533 ft'., 573. 

I -hasa. Pn. IV: 512. 

Lh'asa. Tn. IV: 465. 

J hasea. 'Pn. IV: 4838. 530. 

Ligen. (.In. Ill: 214. 

Piker. Vil. IV: 364. 

Lima Ringnio Chaka. La. IV: 231. 
Linia-ringmo-tschaka. La. IV: 51)0. 

Littledale. Ps. IV: 576. 
l.ob-nor. La. 18:461. 

Lofsa. Rg. 111:33. 

I o[i. Ctry. Ill; 4, 53. 265, 297, 300 ft'., 308, 340, 
3 *^ I - 375 - 38',», 422; IV: 162, 210, 250, 254. 
l.oji-nor. Plsn. Ill; 26, 182, loi. 306, 531; IV; 

,_343' 34'*' 4'Jn. 482. 

Lou-lan. Rii. 111:330.340. 

Lo\o-iiur. I a. Ill; 383. 

1 . libra. IV; 408. 

I.ukkoiig. Rg, I\': 342. 

I iima-liiba. Gn. I\': 143, 


IV: 231. 
IV: soo. 


207,300 ft'., 308, 340, 
>2, 210, 250, 254. 

2, loi. 306, 431 : IV; 


Lunui-nagmo. List 
Luma Ring Chaka. 
Lmna-ring-t-io. La. 


5 '- 3 - 5 - 4 - 

527, 508. 

Luma-sambo. La. 

I .u-sduii-go. Gn. 

7 ^, 78, IC 2 , II7, 

Lii-tschuen-tsa. 8'1. 

231- -^5 7 ft- 266. 
b 359 - 3 ' 83 ' 3 '' 7 ' 

Machaj. Rg. HI 


.8Ia Ghu. Riv. 18 


It : 158, 1 76. 
I.a. IV: 218, 
I\': too, 2 I I 

IV: 232. 
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Ma-chu. Riv. IV: 471. 

.Ma-chung-go. Gn. 111:380,381,386. 
Maja-bulak. Gn. Ill: 328. 

Majo-kaivi-dogdsching. Mt. ra. IV: 38. 
Mnjmun-tasch. PI. lA': 442. 

Makhai Kutil. Ps. 111: 341,342. 

Makhaj Diitrii't. Dist. Ill: 344. 

Makuin-tso. Po. R';2i3. 

.Mamer. Vil. lAkgyo. 

Man. Vil. IV: 332 ff. 

Manasarovar. Pa. I\': 570. 503. 

Mandalik. Rg. 111:251. 

Alandarlik. Gn. Ill: 31, 33 ff., 30 ff., 176, 1S8, 103 
ft'., 200. 20S, 2 1 1 ft , 223. 244 ft,, 251. 255 ft'., 270, 
274; IV: 405. 

Mandarlik-saj. A'l. Ill: 243 ft . 247. 240, 274, 
Mandolto-oktul. Rg. Ill: 342. 

Mangaltschak. Vil. IV: 356. 

Mangtsa-tso. lA': 4S5, 58(1 ft., 502. 

Manglza Cho. La. IA':5i4. 

Manitu. Obo. Ill: 356. 

Manigaiigri. Mts. lA': 320. 

-Ma-ouang ts’o. I. a. I\’; 503. 

Maral-baschi. lA’; 478. 

Marco Polo Mountains. Mt, ra. IV: 450, 453. 
Marco-Polo range. Mt. ra. lAb 451, 453, 457. 
467. 

Margelan. lA': 475. 

Markham. I. a. lA': 510,521. 

-Marmi-gombo. Tmp. lA': 176. 

-Marmi-gotsang. -Alt. lA': 176. 
Marmik-java-godsom. Mt. lA’: 158. 

Marschang. A'il. lA': .356. 

Masar Danisch Bende. A'il. I\ : 440. 

Maschu. A’il. I\': 3S4. 

-Masho. A'il. lA': 384. 

Marvo-dagsa. Po. lA’; 100. 

Marvo-damduk. Alt. lA': iSS. 

Afatajun. A'il. lA': 373. 

Alato. A'il. lA': 35S. 

Alatscha. Pbc. lA': 205. 

Alatschit. A'l. 111:402.407 

Aliuschit-saj. Gn. The Glon ot the Ali)>'iiic. 
Ill: 306 ft'. 

Alatschui. G. hs. lA': 373. 

Alaunis. Riv. lA’: 471. 472. 

Ala/anderan. lA': 534. 

Alekong. Riv. 111:510: lA : 450, 452. 47 1. 473. 
Ale-long gang-ri. Alt. ra. lA : 50.1- 
Alemar Chaka. I a. lA : 518. 520, 522. 
Alemar-tschaka. La. lA': 500. 

Alerik. Rg. Ill: 50S. 

Allan. PI. Ill: 251 ft'., 254 ft. 

Allan. Os. Ill: 9. 

Alian-Dschahan-saj. Gn. Ill: 255. 

Alin-bulak. Dist. Thous.and Springs. Ill: 4’ 7 «• 
Alit. Riv. Ill: 520, 531 ft., 535 - 
Alo-bars. A'l. Ill: 38 2. 

Alo-baruin-gol. Gn. and stm. Ill: 333 ft-. 3 ^*'. 
382, 386. 

Alo-bliruin-gol. A'l. Ill: 3S2. 

Aloge-tiidse. Rg. HP 353 - 
Mokar. IT. 10:352. 


Alokien Cho. I.a. lA': no. 

Mokien-tso. La. lA'; 103. 

Alokju-tso. I.a. lA': 43. 

Alokojle. A'il. lA': 440. 

Mok-ujle. lA’: 442. 

Alold.'-cha. Riv. Ill: ic. 362. 535. 

Alule-koighan. Rg. and -.tin. 'Die S.iddic Pul- 
led oft. Ill: 212 ft'., 230, 258, 2fjo: lA': 558. 
Alollah Baj-kija. lA': 431,. 

Alongulia. Ctrv. lA': 460 ft.. 53 1 . 

Alontagnes Rouges du Slid. Alt-.. 111:452. 
Alont Blanc. Alt. IA':i2. 

Alontialm. La. lA'; 407. 503. 

Alonte Sonima. All. Ill: 09. 

-Alonts Bomalot. Alt. ra. I\': 5 75. 

Alonts lUijileix. Alt. ra. 1\ 1575. 585. 
Alonur-bulak. Gn. 111:214. 

Alorgo-rung. Gn. lA: 408.415. 

AIoscow Chain. Alt. di. JA': 48 1 ft. 

Aloskovskij. Alt. ra. Ill: 188, 103, 220. 
Ato.skoiskij Chrebel. Ah. ch. lib iSo. 
Aroskov.skij range. Mt. ra. lA': 549. 

Alossoto. A'l. 111:572. 

Alossuto. IA':457. 

AI:t Buha mangna. Pk. lA': 460, 461. 

Alt. Dorsi. Pk. IA’:46i. 

ALt Jingri. Pk. lA': 456. 

Alt. Kharza. Pk. lA': 456. 

Mt. Kreml. Alt. I\': 540. 

Alts Coluinbo. Alt. ra. Ill: 63. 

.'Alts de Niatz.s Alt. lA': 561. 

;A[ts Dutreiiil de Rhins.- Alt, ra. lA’: 575. 

'Alts Henri d'Orlcans. Alt. ra. lA': 575. 

Alt.s I ittlcdale.-- Alt. ra. 1\':5 75. 

AIuchur-da\ o. Gn. Ill: 363. 

Ahulsrhi. Gn. and \il. lA': 440. 

Aluglib. Ri.t. and til. lA': 347. 

Alukleh. St. IV: 34S. 

Aluktschak. Alts. lA'tipp 
Alulbek. A'il. lA’: 368. 360. 

Alun-tso. La. lA': 570. 

Alun. A'il. 1A':3I2. 

Aluna-bulak. Sp. 111:103. 

Alunar-bulak. S[). Ill: 102 ti. 

Alunar-dnng. Ht. Ill: 8. 

Alunkar. Mt. IA':45 2. 

Alnnk<jl. Ait. Ill: 364. 

Aliiran. C)>. Ill: o. 25 t 11. 

Alurghun-alik. Rg. 111:213ft. 

Alurri. Ail. 1A:335. 

Alurri. Ps. lA : 379. 

Alurus. Ri\. The River. lA': 450, 461, 462, 472. 
Mur-usu. Riv. lA': 440 ft’.. 460, 472. 

Aluschko-tso. I.a. IA:235. 

Akis-kol. Gn. Ill: 204, 265. 337 : lA’: 407. 
Alusliknin-atasi. Ps. 111:176. 
Alnsliknin-atasi-dabaii. Ps. The Pass of the 
Father of the Ice-Region. Ill: 176. 

Ahislik-tagh. Alt. ra. Ill: 176. 

Alusluk. Rg. 111:33,178. 

Ahisluk. Ps lA : 540. 

Aluslukning-ajtu-se. Ps. The Pass of the Ice- 
Region. Ill: 176. 
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.Musluk-.saj. On. IH: 44 ft., 327 ft. 

Afu-kik-su Riv. 111:176. 

MuNliik-tai;]!. -Mt. m. IV: 5411 ft., 55S. 

.\lu'.--,a|. \ 1 . Ill: 10, 301. 

Mu-i-tayh-ata. .Mt. 111:83,(17. 

Na-(huna Chos-kyonu I\': 524. 

Xadciiy. Hist. IV: 18S. 

.\a(ls< hi-niiiren, Ri\. 111:572; I\ : 457. 

NkuRi hin-aol- Ri''- 111: 5 72. 

Xayartse. IV: 524. 

Xaa:irtse-(ls(.h()ng. 1 \ : 527. 

XagliO-si.huk^.a. Pn. IV: kio. 

Xaglio-tsc. PI. I\ : 1118. 

Xkiglui-tseMiin. Mt. I\': 204 ff. 

X’aga h'li. I\': 455. 

Xtigch’uk’a. I\': 4110. 

Xaghaia-kum. Sil. ill: 537. 

XagmaAsd. I. a. IV: 05. 

Xagrao-tsuk. Pt. IV: kh. 

Xagnar. Let. IV: 204. 

Nngri-gosuin. Mt. m. IV: 188. 

Xag-tchang. Ctry. IV: 500. 

Xag-tchou. La. IV: 502. 

Naichi. VI. I\': 456. 460. 

Xaichi-gol. Riv. 1^455.457. 

XaiiXchi-muren. Riv. 111:571.572. 
Xai(Lcliin-gol. Riv. 111:574; IV: 4S0, 559. 
Xajdschin-gol. Riv. 1^453.471. 

Xakchu. Prov. and PI. H': 78. 

Nak-chu-khd. Riv. IV: 08, 09. 

Xaksung Satu. La. IV: 78. 

Nakbuug Sittok. Dist. IV: 78. 

Xaktsrha. Pb('. I\’: 205. 

Naktschu. Vil. and Riv. Ill: 516, 518; IV: 232. 

Xaktsong. Mt^. 1^47.232. 

Xakt^oiig-Lo. La. Ill: 57S; IV: 3. 24, 38 ff., 46 
ft'.. 57. 60 ft'. 65 ft'.. 77 ft'.. 82. 98, 101, 127, 166, 
245. 250, 256: I\': 4(i2. 500, 515, 528. 543, 577, 
502. 601. 

Nam (.'ho. La. I\':5r2. 

XaiiK.hu. La. IV: (If), 5 1 1 ft'. 

Nam-ch'utola-miu'en. Riv. IV: 458. 
-Xaiiichutola-muren. Riv. IV: 458, 451). 
Namcluitola tfjlh’a. Pk. The Head uf the .Xain- 
chutola. I\’: 45.S, 4;i|. 

Xamchutu-ulan-min-en. Riv. Ill: 52. 56S; IV: 456 
ft'.. 490. 

Xamele.(is Range. Mt. ra. I\':48i. 

Xamikada. Ps. IV: 360. 

Namohan. Ps. IV: 471. 

Xamru. Ctry. 111:521. 

Xamru Sera. PI. IV: 78. 

Xamru-tso. La. IV: 465. 470. 

Xamru ts’o. La. R': 465. 

Xam-tso. La. Great Sky Lake. Ill: 521; IV: 
509. 

Nam t^'o. La. IV: 503, 505. 
Xamschutu-ulan-rniiren. Riv. IV: 472. 
Xan-ambal. VI. Ill: 320. 

Xan-cho. Vil. Ill: ly. 

Nang. Vil. IV: 3 58. 


Xa-ngaraba Dist. I\ : 192. 

Xangi'a. Mts. R : 116. 

Xan-san Mts. Ill: 385. 

Xan-schan. Mts. Ill: 338, 3S5 ; IV: 450, 470, 546 

548. 55 “- 

Xan-Gchnen. VI. The Southern Spring. Ill 

.185- 

XaptchiLai-ulan muren. Riv. hr. IV: 456. 
Xaiichitai-ulen. Ri\ . IV: 400. 
Xaptschitaj-iilan-muren. Riv. IV: 450 ft'. 
Na[i-tschu. Riv. 1X1452. 

Xapu-la. Ps. IV: 484. 

Xarin-holosso. Rg. Ill: 343. 

Xiisir-iasch. R': 420. 

Xas-tso. La. IV: 221. 

Xeniba. -Mts. IV: 136. 

Xesaniorsajuschtscheje. La. Xon-Freezing. Ill 
220. 

Xevu-tsangpo. Riv. IV: 15 8. 

Nganzi-tbO. La. IV: 103, 590. 

Niagzu. Gn. IV: 308, 312, 316, 344. 

Kiagzu. Riv. IV: 316, 484. 

Niagzu. Vil. IV: 277, 290. 

Xiamcho. IV: 471. 

Niatz. .Mt. ch. IV: 405. 

Niaz. Mt. ch. IV: 495. 

Niemo. St. IV: 363. 

Niertschungu. Sp. IV: 473. 

Xija. Dist. Ill: 9. 

Xija-darja. Riv. IV: 548. 

Nini-cho. La. IV:2ii. 

Nimcho-chaka. La. IV: 211. 

Ximo. Mt. IV: 364. 

Xin-chen-tang-la. Mt. ra. IV: 507. 
Xinchen-Tangla. Mt. ra. IV: 508, 509. 

Xing. Mt. ra. IV: 113, 184, 19S. 

Xingling Tania. Mt. ra. IV: 4()S. 
Xin-tscheng-tang-la. Mt. ra. IV: 545. 
Xintschen-tang-la. Mt. ra. IV: 579. 

Xiii-li-go. Gn. 111:381. 

Xiti-lo. Gn. 111:386. 

Xja-jaghmik. Tr. IV: 404. 

Xjakten-tso. La. IV: 590. 

Nudba-lantsa. Po. IV: kio. 

Xoh. Vil. IV: 232, 266 ft'., 287, 30S, 317, 510 ft'. 
_ 5t4) 52T- 

Nomochun-gol. Riv. IV: 448 ft'., 45 i . 

Xubra. Riv. R’: 347, 3(16, 408. 

Xukim-bure. Gn. HI: 386. 

Xurla. k'il. IV: 364, 366, 367. 

XTak Tso. La. IV: 272, 280, 521. 

Xyak-tso. La. IV: 3 12. 

Ob-genang. Rg. IV: 144. 

Ochur-terek. Gn. IV: 439. 

Odok. Dibt. R’: lyS. 

Odon-tala. IV: 474, 479. 

Udon-tschelo. Rg. Ill: 576, 577. 

Odsdii-tsonjak. Riv. R': 304. 

Odschong. Vil. IV: 268. 

Oj-toghrak. Os. IV: 443, 444. 

Oj-toghrak. Stm. IV; 444. 



GEOGRAPHICAL NAMES. 


621 


Olken-tanesing. Dist. and Ps. Ill; 370, 372, 385. 
Oman-tso. La. The Milk Lake. R': 184 ff., 
193 ff-, 198, 5go. 

Omho-jutse. Mt. IV; 204. 

Ombo-tsangpo. Stm. IV: 204. 207, 209. 

Cip-tso. Po. IV: I go. 

Ordan Padschah. IV: 47S. 

Oring-nor. La. I\': 475, 5 50. 

Oriiig-t^o. La. IV: 216, am. 

Ot. >n. IV: 347 - 
()tun-go. R\n. Ill: 378. 

Otturu-buktoj. Gn. 111:240,253. 

(Justouii tagh. Mt. ch. IV: 499. 504. 

OustoLin Tagh. IV; 54S. 

Ova-tdgbruk. Rg. Ill: 2 98. 

Ovok. Dist. I\'; io8. 

Ovok-la. Ps. IV: ig8. 

Ovre. Mt. ra. R’: i8(). 

O-Kus. Riv. IV: 473. 


Pachalik. Rg. 111:251. 

Pagelung. IVt. ra. IV: 235. 

Palden-lhamo. IV: 524. 

Paid. La. IV: 526, 527. 

Pakta-bulak. Sp. Ill: 255. 

Paktschuk. Di-st. IV: 205. 

Palung-tuksi. Sp. IV: 34S. 

Pamir. Ctry. Ill: 191, 204, 265, 337,342. 537; 
IV: 421, 473, 475, 47S ff., 497.502,505,508,548, 

555 ' 

Pamirs. IV:5ii. 

Pamo-ka. Gn. IV: 204. 

Pam ts’o. La. IV: 503. 

Pam-tso. La. IV: 591. 

Panggong. La. R: 450, 521. 

Panggong-tso. La. Ill: • t99'2in, 232, 

252, 263 ft',, 272 ft , 2()9. 304 tt., 309, 312 ft.. 315 
ff.. 320, 324 ff., 330. 333 ff., 340. 343 ff-. 350 . 3 'jo- 
401, 44S, 484, 49S, 503, 514, 545 . 575. 57 ^. 5S1, 

593 ,S()Sff, 

Panggong-ts’o. La. R : 503. 

Pang-kong. La. IV: 502, 505. 

Pang kong. IV: 503. 

Pangmik. Vil. IV: 337- 
Pangong. T.a. IV: 347 - 
Papuk. IV: 514. 

Par. Rg. Ill: 33. 

Paramo. Prm. IV: 235. 

Partschalik. Gn. Ill: 406. 

Paschalik. Stm. Ill: 239 ff.. 250 ff.. 254. 
Paschalik-saj. Bsn. Ill: 238 ff.. 251 ft'., 255. 
:.Passe de Ghas.seur . P.'. R: 573 - 


Patkakhk-darja 

. Riv. 

III: I 

76. 

Pedi-dschong. 

IV: 527. 



Peking. Tn. 

Ill: 57S; 

IV: 41S, 469, 475. 499. 

Pelaslik. Ps. 

III: 535 - 



Pelti. La. IV: 526. 



Pembo. Ctry. 

IV: 512 



Peroktse-Tso. 

La. IV 

: 189, 

, 206. 

Persia. Ctry. 

III: 504: 

; IV: 

546. 

Perutse-tso. L 

,a. IV: I 

89, I 

98 ft'., 205 ft., 211 


216, 220, 590. 


Petelik-darja. Riv. 111:217. 

Petelik-saj. Riv. bd. Ill: 422. 

Phari. 1^:525. 

Phari-dschong. IV: 470. 525. 

Piaslik. Mt. ra. Ill: mg. 2 14, 229. 410 ff., 413. 
Piaslik-t.agh. Mt. Ill: 193, 195. 197, loiitl., 229; 
IV; 482. 

Pilat-aghatsch. Gn. R': 430. 

Pisat-saj. Gn. 111:214. 

Pischil-akin. Stm. 1 \': 443. 

Pitelik-darja. Ri\. Ill; (>5 ff.. t)8. 167; IV: 494, 
558, 563, 606. 

Pitichan. Tn. 111:53.57. 

liPlaiiies (les Laws '. \'l. I\': 494. 

Pok-tova. Mt. ra. 1\';233. 


Polat-lmlak-saj. Gn. Ill; 328. 


Polu. R': 475 ff.. 4(iS. 

Pongok Tso. I. a. R : 78. 
Prschevalskij Chain. Mt. ra. 
4''i3- 

Prscheval.skij Range. Mt. ra. 
Pschuj. Rg. HI: 33 - 43 - 
Puj. Gn. HI: 33, 42 ff. 
Pulung-jungjung. Rg. IV: 3 
Pulur. IV; 548. 

Pung-pung. Vil. IV; 351. 
Puttuk. PI. IV; 363. 


Ill: 71, 176; 
IV: 481. 

66 . 


IV: 481. 


Raga-tsangpo. Riv. IV: 23S, 230. 
R:tgtsang-gongjo. Mt. ra. IV: 233. 

Ramliing. Let. IV: 144. 

Rangsa-diinmo. VI. R : 309. 

Raskan-d.arja. Riv. IV: 419, 420. 

Rawal-pindi. Tn. I\:3 79. 

Raviir-schung. Riv. R : 228. 

Ravil r-tsangpo. Riv. R : 227 ff., 233. 

Reclus. Vlc. IV: 494. 

Redjen-la. Ps. IV: 578. 

Regong-ka. Let. R:i88. 

Repschta. Mt. IV: 188. 

Rigong-somdo. Let. IV: 1S7. 

Rinak-sumdo. Dist. IV: 123 ft'., 130. 131. 
Risang-gompia. Tmp. R : 365. 

Ri-setscha. Let. IV: 133. 

Ritter Mountains. ,Mts. Ill: 339. 341, 343 - 
Riung-karii-jogma. IV: 405. 

Riviere de I'Antilope . Riv. IV: 504. 
sRiviere des Lievres'. Riv. R: 504- 
■-Riviere des Singes'>. Riv. R : 497. 

Roksun. PI. IV: 216. 

Rong-na. Gn. IV: 19 1- 
Rubruquis. Vlc. R ; 405 ■ 

Rudok. Ctry and Tn. IV: 190, 2 i 5 ft., 22 i, 226, 
232. 245, 258, 350, 476. 484. 

Rudok-tsang. Ctry. 'I'he Country of Rudok. 
IV; 184. 

Ruldap-tbO. La. R:579. 

Rum Tso. La. IV; 272, 521. 

Rumlor. Prov. R : 216, 245, 255. 

Russian Range. Mt. ra. IV: 481, 483. 
-Russische Kette». Mt. ra. R:53S. 

Ruysbrock, Vlc. IV: 495. 
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Sabdschek. Yil. 1^:355. 

Sachu. Riv, IV: 15. 

Sagadotschnij. Mt. The Mj’sterious. IV: 4S3. 
Sagetsang. Dist. IV: 185, 1S6. 

Sagis-jar. Rvn. Ill: 32. 

Sa-go. Gn. and r)ist. Ill: 363, 370, 381 ff. 
Sa-go. P.S. III: 386. 

Sagsang. Dist. IV: iS6. 

Sair Galtn. PI. Ill: 341. 

Saj. Rg. Ill: 252. 

Saj-hagh. ^’il. I\': 440. 

Sajsan-sajtu. Riv. R': 482. 4S3. 

Saj[iu-Iiiilak. Sp. 111:251,252. 

Sakti. \’il. IV: 354. 

Sa-lang-tsa. Rg. Ill: 3S5. 

Sal]jutsch. Vil. IV: 440. 

Sahven. Riv. 111:510; R': 450. 452, 462. 

SaKvin. Riv. IV: 473. 

Samarcand. Tn. R’:4iS. 

Samding. R': 528. 

Samkang. PI. R': 350. 

Sampa-nesrak. Br. IV: 368. 

Sanisak-ajding. Gn. 111:34.41,272. 

Sando. Rg. Ill: 340. 342. 346. 

Samtijn-kansijr Mountains. Mts. R':452. 
Sandschu. Ps. IV: 414, 431 ft , 436 ff.. 440. 
Sandschu. Riv. IV: 441, 443, 476 ff. 

Sand.schu. Os. R': 440. 

Sandschu. Vil. and Gn. R':44i. 
Sandschu-davan. Ps. IV: 440 ff., 443. 548 ff., 552. 
Saneeloomak. Riv. IV: 369. 

Sangar-schar. Riv. IV: 259. 264, 265. 

Sanguja. Gn. R': 440. 

Sapa-tepe-tsch.ap. Gn. Ill: 533. 

Sardschin-tombo. Mt. Ill: 576. 
Sardschung-gongjo. .Mt. ra. IV: 235. 
Sargelte-gol. Riv. a. Ill: 542. 

Sarik-kol. Gn. Ill: 533, 534. 537, 54^. 54-. 
Sarik-kol-jilgha. Gn. 111:531. 

Sarik-tiis. IV: 54,8. 


Sarochu-davan 

1. IV. IV: ^48, 

55 ‘ 

Sarsil. 

Ps. 

IV: 4 t 6 . 


Sartang 

. Bsn. 

IIP 201, 306, 330. 

33 «- 

.361. 3: 

fl ft'., 383 ft'.; IV: 

:47 

Sartang 

-gol. 

Riv. IIP 342. 

Sasam. 

Vil. 

I''": 443 - 


Sa-san. 

Rg. 

IIP 358. 



Sasigh-tsch.ip. Gn. Ill: 533. 

Sasik-jar. Gl. Ill: 30. 203. 250, 267 ff., 416 ft.. 420. 

425- 


Sasik-jarning-baschi. Gl. Ill: 30. 

Sa.spul. Vil. IV: 364, 366. 

Sassoma. Vil. R': 35S. 

Sa-tchou. Riv. I\': 502. 

Satlej. Riv. IV: 533. 

Sa-tschan. Sp. Ill: 33S. 

Sa-t.scbeo. Tn. Ill: 16, 10, 320 ft'., 341 ft’. 3-g 

383 ff.; IV: 47 V 473- ' 

Satschu-tsangpo. Riv. Ill: 508 ff., 521, 568; IV: 
14 ff., 19, 26, 33 ft'., 78. Q.S, 100, 315, 468, 498, 

502, 509, 543, 54J. 377^ ( 5 o 6 . 

Sa-tso-jcntsa. Rg. IIP 353. 

Sa-tschou. Tn. 111:301. 


Satschkan. Riv. bd. IIP 301. 

Satschkan-s.ij. Gn. IIP lo, 327. 

S.avo. Vil. IV: 440. 

Sa\ii-davan. Ps. IV: 441. 

Savughluk. Gn. Place of the Pbarth-caves. IIP 207, 
200. 

Savughluk-saj. Gn. IIP 208,210. 

Schabgo. Dist. IV: 158. 

Scha-gandschum. Mts. R': 134, 137. 131) ft’., 150. 
Schagbo-sadschu. Let. R’: 180. 

Schaggelang-tso. La. I\': 137. 

Schague-tschu. Brk. IV: 180. 

Srhahidiilla. R’: 476 ff. 

Schahidullah. IV: 410. 

.8cha-juni-tso. La. I\':ii7. 

Sehalung. Dist. IV: 103, 104. 

Schanig-nagbo. Let. R': 23. 

Schan-jenijien. Fts. Ill: 383. 

Schapka Monomacha. ,\It. IIP 51, 60 ft'., 66 ft'.. 
1 78; IV:4<8,3. 

Srhara-gol. Riv. IIP 33. 342. 

Sch.tra-guj. Mt. IV: 453. 

.‘-'cha-tschu. Brk. IV: 142. 

Schejok. Gn. IV: 309. 407, 413. 

Schejok. Brk. IV: 352, 360. 364, 391, 396. 39S ff., 
401. 403, 405. 41 1. 420, 427, 441. 

Schejok. VI. IV: 305. 306. 

Schejok. \'il. R': 306 ft'.. 405, 40S, 414, 416. 

Schemen-tso. La. IV: 590. 

Schia-manglaj. Mt. IIP 63. 239 ff.. 25 1 ff., 268. 
Schia-mangl.aj-lajdang. Dist. Ill: 241. 

Schi-cho-li. Dist. IIP 35S. 

Schigatse. IV: 523. 

Sehikcr. Pi. IIP 521. 

.Schi-lang-lo. Ps. IIP 3S3. 385. 

Schinalgha. ^'ll. IIP 324. 

Sching-go. Gn. IIP 386. 

Schin-go. Gn. Ill: 363. 

Sehinne-kotel. Ps. IIP 385. 

Schi[iki. Ps. IV: 531. 

Schi-tschuen. Gn. IIP 3S3. 

Sdio-li-go. Gn. IIP 373. 

Scho-ovo-tu. Ps. R':35r. 

Seholung. Rg. R’: 148. 

Seho-o\ o-tii. \'l. and Ps. IIP 347 ff., 356, 35S ft'., 
.iff 4 i .3'Jo, 385. 

S(ho-ovo-tun-buluk. Sp. 111:340. 

S. hor-kol. La. IIP 242 ft'., 255 If.; IV: 540. 
Srhor-tsdiap. Gn. IIP 240, 253. 

.Sdio\ot. Ps. IIP 348. 

Scho-\oto. Ps. IIP 348. 

Sehovoto. PI, R’; ^28. 

Schubga-go. Let. R': 401. 

Sehuga. Riv. IV: 451, 481. 

Schug.a. Mt. ra. 1^:440,451,481. 

Sduiga-gol. Riv. IV: 440, 453, 550. 

Schugaii .Mountains. Mts. IV: 455. 

Sehugu-gol. Riv. R':455. 

Schuschu. Bl. IV: 224."^ 

Sebli. .Mt. ra. R’: 184. 

Segor. La. IV: 174. 

Sejfi-bulak. Sp. IIP 252. 

Sejtlar. \’il. Rp 4.^0. 
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Selling-tsangpo. Riv. I\': 33. 

Sclling-tso. La. Ill: 50.S. 5o<g 516. 57S; I\': 3. 5, 
13 ft'., 24 ft'.. 35 ft'.. 50. 73 ft'., ()S ft'., 124, T72, 

210; n': 6ii, 72, 3 1 5, 468. 500 ft' . 505, 500. 515, 
33 *-!' 5 “f- 5 ' 577 * 57 ^^ 5 p8 ft., 6or. 


Semilanu-jan-lailaghi. 

Gn. 

III: 

Sen-djadzong. IV: 5 

00 


Sen do. Mt. ra. IV 

: 136. 


Sengor. Dist. IV: 

r 


Serkem. Mt. 1 \'; i 

5 ^^- 


Sertse. PI. IV: 331 

> 335 * 


Setscha. Let. D': i 

33 * 


Shahkanjam. Mt. 

13 ': 140. 

Shankar Shah. Riv. 

IV: 

269. 5 

Shankhor, Dist. I\ 

’: 21S. 

Shapka Monomakha. 

Pk. 

IV: . 

Sharagui. Mts. I\’; 

456. 


Sharagui-gol. Rit. 

IV: 45 

6. 

Sharakui-daban. Mt; 

s. IV 

: 456. 

Sharakui-daban. Ps. 

IV: 

457 * 

Sharakui-uala. Mis. 

IV; 456. 

Shemen Tso. l.a. 

IV: 318. 

Shiabden Mtry. IV; 471 


Shigatze. I\':5i4. 



Shingo. R’: 370. 



Shushot. ^’ll. IV: 7 

5S3* 


Shyalchi Kang Jang. 

Mts. 

IV: 

Shyal-chu. Stm. D 

5 I I 


Sigo-jenipen. Gn. 

hour 

Walls. 


” C) 

Sikkim. I\': 553. 

Siklik. \'il. IV: 440. 

Simla. I’n. 5 14, 530 ft'. 

Sind. Riv. I\’: 370. 

Singrul. Gn. IV: 353 ft'.. 388 ft. 

Si-ning. Kg. Ill: 323, 465 ff. 

Si-ning-l'u. Tn. Ill; 37<’'. 578, 

Sining-fii. I\‘: 460. 

Siriap, PI. 1\': 320, 321. 

Sirthang District. Gtry. 111:341. 

Sirtin. Pn. 111:341. 

Sirtin-machain-ula. Mt. ra. 111:342. 

Skardu. Vil. IV; 371, 372. 

Snemo. St. I\': 364. 

Snurla. Vil. D': 364. 

Sodschi-la. Ps. 111:351: D : jdi* 37i ff-* 378 ff* 
Sogele. Pnn. IV: 212. 

Soghok-.saj. Gn, III: 31. 

Sologhas. Vil. I\’: 440, 442. 

Sologhas. Stm. D': 443. 

.Sok)uen. Riv. I\’; 505. 

Soltak. S[i. IV; 390. 

Sdlung-tschok. PI. D : 33ft* 
Somdu-dsrhalun-t.-iagma. Gtry. D : 13ft. 
Some-tsangpo. Riv. !\ :15s ft. 

Sonainarg. Vil. I\:37y. 

Sook-ghas. I\': 444. 

Sob. I)i.*5t. IV: 434. 

Soughluk. Rg. 'I’he Gold Region. Ill: 200. 

Souion-kiok. PL IV: 336. 

Soum-dji ts'o. I. a. D : 503* 

Sourghak. Gd. mi. 111:362; D ; 54*8 
Sodschi-la. Ps. I\': 387* 389> 403* 4 i 8 , 424 * 


Sovar. La, IV: 344. 

Spaino's Helmet. Id. I\': 07. 

Sponjen Baptse-tso. La. I\':i84ft'. 

Srinagar. 'I'n. I\'; 355, 360 ft'., 372, 370, 403, 507, 
553 * 

Stakna. 'I'lnii. IV: 3S4. 

Siibe. -Mt. I\’: 453. 

Suchain-nor. La. Ill: 340 tf, 

Suchain-ula. Rge. 111:342, 

Siiget. Brk. IV: 425. 

Suget. IV. I\': 42 I, 423. 426. 

Suget-agh>i. 1 \': 425, 436. 

Siiget-davan. Ps. IV: 419 ft'., 424. 431, 441, 54S ff., 

552* 

Suget-karaul. IV: 425. 

Suget-rongo. Gn. I\’: 425. 

Sultan-tschukur. I.ct. IV: 407. 

Sumdcl. Dist, D’: 260. 

Siimdo. Rg. IV: 36S. 

Sumdschi-tso. La. I\L 498. 580. 

Sum-tun-l'ulak. Rg. The I’hree Thousand Springs. 
Ill: 204. 265. 

Sujia-bulak. Sp. Ill; 190. 

Sa-i;etelik-tagh. Mt. ra. Ill: 72. 

Suriah. PI. IV: 320. 

Suru. Riv. IV; 360,370, 

Sutlej. Riv. I\’: 473. 

Su-ulliigli-tscha[). Gn. Ill: 530. 

Surche-nor. La. 111:578, 

Syrlyn District. Gtrv. 111: 341, 

Syrtyn Plain, (.'try, 111:341. 

T abii-obo. I\': 455, 456. 

Tach-davane. P.s. 111:251. 

Ta-chien-lu. I\':47i. 

Tadscliiiuir. Trb. 111:345. 

Tfichlyk koiil. La, 1 \’: 503. 

Taen Ekin. PI. 111:341. 

Tag. P.s. Rocky. IV: 527, 5 28. 

Tagar. Vil. IV: 354, 355, 387. 

'Pagirman-baschi. '\'il. I\': 440. 

Tag-sta pou. VI. IV; 501. 

'I'agsii-gonipa. Tmp. I\': 338. 

Tag-tsa ts'o. La. IV: 503. 

'I'ai Chaka. La. IV: 245. 

Tajighlik. Dist. Ill: 273. 

Tai r.so. La. IV: 520. 

Takelgaii. Stm. Ill: 344. 

Taksan. PI. lV;iS6. 

'Pakta-para. Bl. and stm. Throne of the Si'ints. 

Ill: 50. 5 r , 72. 

Ta la. IV: 524. 

'I’alen-tak. >Its. IV: 455. 

Talllk. Gn. IV: 436. 

Tam. Gn. I\': 436. 

Tam-lmlak. Sp. 111:35*8. 

Taintschi. l.a. Ill: 45. 44. 

Tamtschi. Rg. 111:251. 

Tang Jung. Ta. IV: 512. 

Tang-ia. "^Mt. Ill: 510 ft'.; IV: 450. 452, 466 ff.. 
469 ft'., 472. 407, 545, 575 ft.* 580 ft.. 5S4, 58S, 
506, 604 ft. 

'lang-le. Dist. I\ : 24. 
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Tan-ho. Riv. 111:10,358. 

'I’anksi. Vil. IV: jSa, 350 IT., 361, 31)1. 

T.anktsc. A'll. IV: 347. 

'Fan-ki. I\': 480, 

Tan-t^ichu. Ri\. R': 432. 

Tar-:ighis. Mth. The Narrow Ojieiiing. 111:231 
ft'.. 254. 

Tar-bugha^i. (In. The Narrow N'eck. IV:43 t. 
■vTargot I.ha-. Mt. ra. Snowy Peaks. IV: 57(1. 
Target I.ha. Mts. IV: 512. 

Tarnn. Riv. Ill: 30, 76, 82, 07, t8(;, 101, 240, 
252, 3S(), 303. 300, 410. 414. 472. 483, 500 ff.; 
IV: 112, too, 417, 4S1, 548, 550, 586. 

'I'ar-tova. Dist. IV; 232. 

Tasch-ajtu. Ps. Ill: 251. 

Tasch-ato. Ps. 111:251. 

Tasch-davan. Ps. Ill: 62, 204, 251 ft'.; IV: 550. 552. 
Taschi-lumpo. Tmp 111:376,516; IV: 14. 
Taschir-gano. Mt. Ill: 338. 

Tasch-kol. La. Ill: 14, 19 ft'., 301, 312 ft.. 328. 
Tasch-kul-baschi. VI. Ill: 252. 

Tasch-uj. Ru. HI: 249, 266, 273 ff. 

'Pashi P)hup Cho. IV:5ii. 

'I’atlik-bulak. Sj). and (In. 'The Fresh Spring. 
Ill; 4 ff. S ft'., 14, r6, 18, 21. 251, 255 ft.. 30Q. 
3’6, 327, 320, 380, 406 ft'., 410, 538; iV: 551. 
I'ator. I\’: 455. 

d’atun-alesun. Ctrv. The Five Sandv Deserts. 
nr:o 44 - 

ra\un-bulak. Dist. The Five Springs. Ill: 332, 

Tawan Bulgan Kutil. P.s. 111: 341, 357. 
Tchar-gad tso. I.a. IV: 500.503. 

Tchar-gad ts’o. La. IV: 503."^ 

Tchong-kara-balik. On. Big Black Fish. 111:41. 
Tchoukour-say. Gn. 111:251. 

Tekija-tagh. Rge. Ill: 420. 

Teive-tschuke. (.In. I\': 439. 

lemirlik. Sp. HI' 3® ft-' 3 ^’ ^39* ’^*3" 203 ft'., 207 
ft'.. 214. 226. 240 ft'., 257, 261, 263 ft'., 268 ff.. 20 I, 
337. 408, 427; IV: 138, 199 ft'., 314, 481,497. 

1 engeliguin-gol. I\':47i. 

Tengelik. IV: 473. 

Teng-jaghatsch. IV-. 444. 

Tengri Cho. La. IV; 77. 

Tengri-nor. La. Ill; 138. 521, 562; IV; 10, 12, 43. 
77, 00. 166, 450. 4S0, 403, 408 ft'., 507, 509 ft'.. 
513 ft.. 530 ft,. 539, 541. 5^5. --3 

503. 


Tengri-Nor, La. IV: 508, 509. 
'Tengri Nur. La, IV: 512. 
Tengri Nur. La. IV: 513. 
Tenkar. IV: 48 7, 4(,o. 

1 e\ et-jilgha. Cjii. I\ : 439 
Thok. IV: 5 1 1. 

Thok Daurakpa. IV: 310 ft'. 



TOO, 1 1 1 ft'., 1 14, 1 16 ft., 110, 1 20 ft'., i 36 ft.. 140. 
142. 146, 169. 173 ft'., 178. 207 ft'.. 226. 22(), 236 
ft'.. 246, 240 ft'., 252, 263, 2S9, 300. 308 ft'., 31 ], 
338. 378. 380 ft. 397, 410, 414, 419. 421, 423. 
427, 43r| ft'., 444, 446. 448. 431, 455, 458 461 ft' . 
468. 473. 475 ft'-: 483 ft'., 4S6. 49a ft'.. 503. 508 ft'., 


821 

, 52 

5 , 529. 537 , 5 

48 

ft 

1 2 

54 - 557 ft-, 

562 

,568; 

IV; 

3 - 5 

ft'.. 12, 15, 17 

2 

2 • 

-> - 
“ ; 

, 31. 34 ft'., 

■ 38, 

42 ff, 

47 - 

52. 

57. 60, 76 ft'. 

^ 

’5 

ft'., 

94. 102 ff. 

, 105 

,, log 

ft'., 

I u,. 

• 123. 127. 15 

)- ■ 

I 

35 - 

140, 144. 

147 - 

, 149- 

1 60 

ft'.. 

164. 166 ft',. 

17 

I, 

17 

■5, iSi ft'.. 

I 02 , 

, IC18. 

200 

ft'.. 

203 , 20S. 2 1 1 

2 

I 8 ft'. 

, 224, 227 

ft., 2 

31ft'-. 

234 

ft',. 

238, 245 ff. 

25 

6 

ft'.. 

263, 268, 

2Q2, 

1 305- 

307 

• 3 ' 

7, 343 - 353 ft'- 

, 3 

si 

? ft’ 

• 3631 37 °: 

, 377 

■ 379 - 


383. 415. 419. 42a, 435, 447, ft., 457, 461 IT., 466 
ft'., 475 ft'.. 470 ft'.. 4S3 ft'., 489, 491 ft'.. 502, 507, 
509, 511, 513 ff.. 521 ff- 529 ff., 537 ft'.. 549 ff.. 
553 ft.. 550. 563 ft., 567. 570. 572 ft., 576 ft.. 579, 
582 ft., 588, 502 ft. 604 ft. 

Tien-schan. Mt. IV: 546. 575, 578, 605. 

Tikse. Vil. and trap. i\': 358 ft'.. 384. 

Tisnab. VI. IV: 476. 

Togh-baj Vil. Ill: 530. 

'foghojhk. Vil. IV: 440. 

Toghrak-bulak. Sp. 111:19,395. 

'I'oghrak-bulak. Sp. and gn. 111:317,3281!. 
'Foghrak-bulakning-davan. Ps. Ill: 3(^5 . 
Toghraklik-saj. 'll. Ill: 16. 

Toghraklik-tok.aj. Fo. tr. Ill: 14. 

Toghrak-tschap. Gn. Ill: 5, 255 ff.. 520. 
Toghra-su, Gn. IV: 420. 

Toghri-s,aj. Riv. Ill; 17S. iSo ft'.. 185. 1S7 ft'.. 102 
ft.. 107. 214. 220 ft'., 201. 41 1 ft'.; IV: 482. 537 ft'.. 
561. 

'Foghri-saj. (Id. mi. Ill: 214. 

Toghri-su. Riv. and VI. Ill: 179. 535. 
'Pogh-tschaj). Gn. HI; 530. 

1 ok-dschalung, Ctry. R : 158, kjo, 200, 211. 
Tok-dschalung. Mt.' ra IV: 570. 

'Tokt.a-para. Pk. Ill: 72. 

Tokta-pera. Pk. Ill: 50. 

Toktomai. Riv. IV: 459 ft'. 

1 oktomai-ulan-miiren. Ri\. 'Phe Gentlv Flowing 
red River. IV: 460. 472. 

Toktonaj-ulan-muren. Riv. IV; 452. 

Tokus-daban. Mt. ra. IV: 481,483. 

Tokus-davan. Mts. Ill: 192. 2 14, 536. 541 ; IV: 

547 - 54 ') ft- 358. 

Tolaj. Mt. ra!^ IV:4Si. 

Tolan-chodscha. Stm. Ill: 362. 

To-lang. I’r. IIL 3,35. 

1 olkolik. Gn. Ill: 400, 401. 

Toikolik-bnlak, Sp. Ill: 3(99 
Tolkolikningki-ajaghi-ko.sch'lasch. Os. 'The Meet- 
ing'place of the Lower Part of the I' o.k Sirring. 

^ HI: 398. 

lollaii-chodscha. Ri\ . HI; 10. 

Tomortu. St. Ill; k,. 

Toinutlik-tagh. .Mt. 111:60,71. 

Tongo. Vic. IV: 50S. 

Tongo \'olcano. Rge. IV: 124. 

Tonking. 1^498. 

Torai-ula. Mts. 1^455. 
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Toraj, Mt. tli. 4:; ’ - 
Tore-ula. Mts. I\'; 4 , 

Tosluk-^aj. (ai. 111:214. 25S. 

Toso-iior. La. IV: 44S. 4; ’. 

'Fo-isun-nor. La. Ill: 

Tosun-nor. La. Ill: 2i,S. 344 ft'.; 1 V: 44.S. 
Tra-.schi-tso-nak. La. I\': 470. 

Trashi ts'o-nak. La. I\.':45.i. 

'Freb. T,a. I\ : 4S4 ff., 4S11. 

Tsacba. Riv. I\': 465, 466. 

'Fsacha t.^ang-boch’u. Riv. 1 \': .fbg. 4(15. 
Ts;ulum. Bsn. Ill: 343 ff.. 35:^. 

'Fsagan-davan. P.^: 111:347. 

'Fhagaii-(la\ o. fin. Ill: 363. 365. 360, gfiS. 
T.sagaii'naraaga. Sj'i. III. 342. 

Tsagan-nor. la. 111:57k. 

Tsagan-obo. Mt. ra. IV: 452, 453. 
dVahan-tohe. List. IV: 455. 

Tsagan-toklioj. ktm. 111:51. 

T.^agan-t-Jcliiloto. Gn. Ill: 37c, 372. 375. 
Vsagan-tschilotuin-gol. Riv. Ill: 3S5. 

T.sagan-u!a. iMt. ra. 111:3^5. 
Tsaghan-tolgliaj-nor. La. The Lake (.>f the White 
Head. Ill: 343. 

Ts'aulam. Ctrv. I\': 455, 4^0, 462. 

Tsajdam. Il^n. Ill: 26, jn. ff.. 33. 42, 51, ff., 63. 
102. 201. 204. 255. 270, 272. 2ko. 2S3. 2k7 ft'., 
201, 205 ft., 20k. 300 ff.. 304 ff., 307, 312, 314, 
316, 31S ff.. 323, 320, 335 ff., 341. 384, 427, 432, 
470 - 57 ig _573 tt-g 5 7 7 44 '''^ »'•. 453 - 

455 ' 4^^a 47 ^ ^b, 4 *^^ h., 4 ^^^* 4 ^' 4 ' 55 “* 55 ^* aab 
ft'.. 572. 582. 506. 

IVajdani Chain. Mt. ch. IXbg.Siff. 

Tsajdam^kij. Mt. 111:50.272. 

'Fsamiir. Rg. 111:521. 

T.sangcr-schar. Ri\', J\': 258 ff,, 263 ff.. 270, 273. 

_ 277. 305, 300. 314. 3] 7. 360. 402. 5tr. 520. 606. 
Tsa-marbo. Mt. ra. 1 \': tS 6. 
dVangmo-raiiga. Ri\ . IV: (15 ff.. uo, 100. 101. 

'Fsangiio. VI. IV: 5 13. 520. 534- 53 P- 

'Fsangpo. Riv. 1\': 246. 257. gK). 47 r. 520 ft,. 541, 
545 ff.. 570. 5S2 ff.. 5S6 ff., 506 ff , ()Oo, 605 It. 
Tsang-po. I\': 447. 525. 521). 

'F.'ichader-jdglia. Rg. IV: 415. 

T.schador-tasch. Pn. 1 \': 41 S. 

'i’schadschap. 'Fr. 1 \’: 1 50. 

Tschagad-tso. La. IV: 500 
'Fschagma-tschen. Cl. IV: 401. 

Ts('h:iggu-tso. La. IV: 84. 

Tschag-nagbo. Rg. IV: 352. 

Tschag-tsaga. La. IV: 100. 200. 

'Fschahr-bagh. 1\’:405. 

T.schahr\ agh. H': 405. 

T.sr,liahr-\ agh. \'il. I\': 440. 

T,sch:iios-jilgha Kg. I\:4i5. 

Tschakar-tala. La. IV: 344. 

Ts<-hakende-agliil. ^’ll. IV: 440. 

Tst hak:,am. I^’: 530- 
'Fschal. Rg. Ill: 265. 

'Fs(dialina-jar. Stm. Ill: 270. 

Tbchamen-tagh. iSIt. ra. 111:51. 

Tschamgor-tagb. \'il. IV: 440. 

T.schamen-tagh. Mt. IV: 48 1 ft. 

Hedi?! , Jcurney in Central .Cia Jl ■ 


IVhang. I\': 577. 578. 5S0. 5S2. 5S.8. 

T-ivlianga. I’m. 1\': g8,x, 

Ts(h.ang-la. IV, I\'; 351 ff., 355. 360. 3, S3, 3S5, 
388, 3i!0, 3(M!, 403, 407. .;io. 47 (. 4 I S. 

1 .''(diaiigd.i-ddabo. I’l. 1\ : 7s i. 

'F.-'ch.ing-t-.c. 1 C. Ill: 342. 346. 

'F>( hang-tscii. Gn. 111:331)11, 357. 
d'.achai7-i')en-da\aD. 1 C. Ill: 352. 

'ICi h:7r-ga(l-tso La. 1 \’: 50c. 

'|C( harg.Li'd ICu. La. 1 \’: S4, 

'ICi i7,',rg7in-i'.ii. La. 1 \': S4. 

Tseha]-aiiM-o La. 111: 57,8: 1 \: 27. 3711'., (7.50, 
83 11.. go ff.. 100 ff.. 124. 131. 160, 773. 22, S, 500 
ft.. 5*^' 2^5' ado* 577* 5 *'8. bco. 

Ts( hai'klik. \'il. 111:0.28.204.214.2 76.238,240, 
251 ft'.. 265. 323 ff., 380 ff., 307. 412: IV: 3. 200. 
_ 4 <» 3 - 

"lCcharklik-d:irja. Ri\. I\ : 482. 

T'.chaiklik-'iu. ctni. Ill: 10, 183. 202, 23S. 252 ff . 
-5? 11" 38(7 tf.. 3<)5 tt . 300. 302 ff.. .(06. (I off., 

47 -* 5 , 2 *^* ' 34 ^'* 54*’, 55 -* 

'JCrhnrkoi-t^o. I a. I\': 580. 

Tscha-ghani. Vil. I\': 440. 

Ts('hatir-kul. 1 \': 4 78. 

'Fsf hcma-tochuiigru. \'il. 1\': 35 3, 

Tsi.'hcng-t^cbcng. List. 111:370. 

'ICchert'clien. Tn. Ill: 792. 7 08, 260. 306. 3S0. 

405. 407 ff., 424. 477. 400. 507. 

ICchcrt'Cbcn. D^t. 111:82: I\’:2Tr. 
I’srbertM'hen Gn. 111:274. 

IVi.bertschcn-d.irja. Ri\. HI: 176. 178. 182. 188. 
102 ft'., 252 ft'.. 40,8, 410. 530, 544: I\': 5.;S ff.. 
554) 55*5 »■ 

ICobibra. Gn. I\': 420. 422 ff. 
Ts('hib-t^chaiig-t'0. 1 a. I\': 468 ff, 

I'.'^chigclik. \\'l. Ill: 3 7. 2 10. 27off. 
Tschigelik-ka<ch. Rg. Ill: 267. 268. 273. 
’rs('higehk-'>.aj. Gn. 111:31.207,270. 
'IVchigelik-su. Stm. Ill: 272. 
dCchimcn. VI. Ill: 76, 28. 37 ft'., 34. 42 f;.. 57 ff., 
62. 1 82, 1 03. I 05 ff.. loo ff.. 20S. 2 I o ft'.. 2 1 3. 2 7 5. 
230 ft'., 238. 240. 257. 267. 269 ff.. 274.276,2710 
ff.. 206. 304. 306. 343, 353 ff.. 4C0 ti'.; I\': 487 . 
550. 556 ff.. 5G3. 565 ft'.. 571 ft'. 
Tschniien-basch-kol. La. 'Fhc First Lake in 
'Fsehiiiien. Ill: 62. 

Tsehimen-kul. La. Ill: 2u. 201. 230, 240. 272 ff. 
Tsi:hi7nen-koli. T.a. Ill: 33. 

Tsebimen-tagh. Mts. Ill: 30 tf'.. 35 ff.. 30 ft'.. 43 ft'.. 
50. 52, 03, 7S2. 703, 7 (ni ff.. 203 ff . 207 ft.. 2 70 . 
229 ft'.. 233, 236, 252. 255. 257. 2 Co ff . 268, 272. 
274 tf.. 27S, 288 ft'.. 204. 337. 473; IV: 482. 549. 
■,.,6, 5‘)8 tf.. *,63 ft.. f I, .,, 7 ). 

Tsching-ba-tLe. Gn. Ill: 382. 386. 

Thcbing-batse. 1 C. Ill: 386. 

Tsrhingbo-gangla. Mt. IV: 158. 

T.sching-to. St. Ill: 70. 3S2. 

T ^chi rak-tikan . IC . 111:537. 

'I'si'hiMlik-biilak. S|i. Ill: 3118. 
Tsehoglangtsc-tsaitgpa. Vil. IV: 3S3, 
Tschoka-divan. jC. 111:103: I\': 55c. 552. 
Tschokalik. Gn. Ill: 532. 534. 535. 
'I'bchokahk-davata. P-. Ill: 53 7 . 532 , 53C. 
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GEOGRAPHICAL NAMES. 


'J'schoka-tagh. Mt. Ill: 208. 

^J'si hokola. (jn. Ill; 301. 

'I’.M lidkoluk-saj. Cln. Ill: 327. 

INchokoIuk-tio. Rg. Ill: 327, 

']'s( hokuiiik-saj. (in. Ill: 21. 

'J's< hokuluk'tagli. Alt. ra. Ill; 1 6 ff.. 23. 

'1N( hnkuluk-tiis-dat'an. I’s. HI: 17. 

'I’s.hol. Dst. 111:265. 

'rs( hol-tagh. Alt. 111: 301. 

'iV( h(in:ik-tas( h. l‘l. 1\': 442. 

Ts( hong-j;ingal. VI. The Hig Vegetative Tract. 
1\': 3(i(i, 400. 

T.s< hong-jar. Gl. 111:30,250.265,270; IV:4Sit'f. 
T.si hong-jarning-liasehi. Gl. 111:30. 
Tschong-kimidan. Alt. and Gl. a. IV: 410, 412, 

4V’v 

d'schong-kum-kol. La. 'I'he Large Sand Lake. 
HI: 60 62, 261. 

Tsehong-kuiii-kul. T.a. Ill: 52. 

'rs( hong-re. Alt. ra. IV; 18,8. 
dLch(ing-sa|. Gn. 111:42. 
d'schong-tasch. Gn. I\’; 436. 

Tsihuhjiik. List. 1\': iSS. 

'Ikschudar. Vil. lAkggo. 

T.schiikur-.^aj. Gn. The Deeii Glen. HI: 251, 
252, 256. 

Ts(.hiikur-t>chap. Gn. Ill; 261. 

Thchulak-akkan. Alt. and Riv. HI: 50 ff., 60, 63, 66 
ff., 71. 

Tschulak-lenger. IV: 444. 

Ts(.hum,ar. Riv. Ill; 52, 568; IV; 457, 490 ff, 567. 
I'schuinar. La. IV: 501. 

'l\rhu-mar. Riv. I\';472. 

T.schumhi. \'l. I\': 470, 525, 53 1 . 

'INchum-t^chum. Iks. IV: 451. 

TM'hu-nagma. IV: 453. 

Tschungu-t•^angpo. Riv. IV: 38. 
dsr.huring. Riv. IV; 130 ff, 137. 

Tschuscher. PI. IV: 234. 

Tbchuschot. A'll. IV; 383 ft'. 

T.bebguk. Gw. IV: 38. 

Tsebu. ri. lA'; 224. 

Isegh. Alt.s, I\': 240 
Tsem,ar. Alt. ra. I\’; 206. 

T.si(ling. IV: 38. 

T.solla-ring-tso. La. IV; 207 ff., 219. 224, 251, 
5Q0. 508. 

Tsoltag. List. IV: 352. 

Tbo AIo Gualari. La. IV; 521. 

T.sonak. La. 111:510,502." 

T.so-nek. La. IV; 12. 

Tsong-gong. Alt. IV: 23. 

T.so-ngombo. La. The Bine Lake. Ill: 578; 

IV; 220. 232. 251 ft'., 258 ff, 266 ff., 272 ff, 27.8] 
2S0, 2S5, 2SS, 2Q2, 2(|0 ff.. 302 ff., 31 1 ft., 315 

ft'., 310 . 3 -^ 1 . 324 . 333 ff-, 344 rt.. 36 o, 37 ^. 5 tG 
518, 521, 500, 601. 
d bO Nyak, La. 1^:272.521. 

Tso-ring-tso. La. IV: 501. 

Tbo-Rul. lA'; 347. 

Tsosone. Alt. ra. IA';48i. 

Tbo-tscha. La. 111:519. 

Tsotschin-nagmo. Dibt. lAk 158. 


Tsukar. List. 111:520. 

Tsurtuin-gol. Gn. Ill: 3S5. 

Tiigdsehar. Alt. lA': 141. 

Tiighuliik. Rg. Ill: 240. 252 ff 

Tughnlcik-saj. Dibt. Ill: 230. 240. 252 ff. 
'I'lij-rnumi. FI. Ill: 358, 364, 374 ff. 380. 

Tiiktsitukar-tso. La. lA’: 107. 

Tnnienlik. Alt. Ill; 6t. 

Tiunenlik-su. Riv. HI: 60. 

Tunicnlik-tagh. Alt. 111:60,71.72. 

Tiimirtu-gol. Wtc. 111:371). 

Tninurlik-su. Stm. HI: 60. 

Tung-chuan. Tn. Ill: 14, 16. 19. 

'J’nrdumet-alik. Rg. 111:192,214. 

Turkestan. Proi . Ill: 26. 182, 243, 266, 306, 323, 
354. 300, 483. 544; IV: I 5 I. 221. 341. 351, 38 
388, 396, 407, 413. 417. 410, 422, 432. 437 ft., 
440, 443. 475 ff.. 4S0, 48 7 ff. 400. 505. 507. 516. 
53L 53«- 540. 557. 57-- 500. 

'I'urkibtan. IV: 511. 

Ttirciuoise Lake. La. lA': 533. 

Ttiruinduk. Gn. I\': 430. 

Tus-bulak. Gn. Ill: 212 ff. 

'riisluk-tlaian. Ps. 111:215, 

'I'usluk-.saj. A'l. HI: 215. 

Tusltik-sajning-dai ani. Ps. 111:215. 

Uj-bek. Gn. I\': 420. 

Ulan-gadser. Rg. HI: 342. 

Ulangmiris. Riv. I\':47 2. 

I'Ling-miris. Riv. IA':47i. 

L lan-gol. Gn. d'he Red Rii’er. 111:373. 

I'lan-tologa, Rg. 111:386 

rian-Lila. Alts. Red Hills. IV; 450. 

Ule-toklo. A'il. lA': 365. 

Ullugh-Mns-t,agh. Pk. Dulible. HI: 442. 447, 
541. 547. 54S- 

Ullugh-stt. Riv. Ill: 176, 178. 

L'lnn Gazar. Rg. HI; 3;!. 

Uinijke. Alt. lA’: 453. 

Umehe. Alts. IV: 456. 

Uiiieke. Alts. IA':456. 

Uineke-ula. IA':457. 

Ungur-tbch.ai). Rvn with Hrk. Ill; 47. 

Unkur. Rg. HI: 260. 

Unkurhik. Al. Earth-caves. Ill; 192, 404 ff., 
4i,L 

Unkurhik-saj. Gn. 111:214,405,407. 

Urga. Tn. IV: 469. 

Lirtsi hang-tso. La. lAd 140. 

Uruktuksang. PI. I\’; 184. 

Urumi. Gn. IV: 103. 

L'ruintschi. Tn. HI: 324. 

Uschak-basrh. ftist. IV; 429. 

U.srhak-basch, Riv. I\4 444. 

Ustuu-tagh. Alt. ra. The Ui)])er Mount:iins. Ill: 
3oS, 548 ff. 

P stun-tagh. Alt. The Upper Alountains. Ill; 
62. 

Usim-jar. Gl. 111:31,270. 

Ubun-schor. La. HI: 24, 26, 28, 60, 61, 244 ff., 
“55 ff-. 266. 274, 283, 287 ft., 204, 296, 298, 300 
ff- 304. 342; lAL 55 t, 55 S ff- 589- 


0 -> 



GEOGRAl'IIICAI. NAMES. 


G_’7 


U.'^u-tagh. Mt. ra. IV: 540. 

Ut.sch-turfan. IV: 417,478. 

Utu-schirik. Rg. Ill: 342. 

>Vallce des I.ars Jumeaux;, VI. IV: 574. 
Valley of the Winds. VI. IV: 481,483. 
Varis-la. Ps. IV: 354. 

Vasch-schahri. Ru. 111:9.408,410. 

^Vachan. I\ ■:47s. 

Wakkha. Riv. IV: 360, 370. 

Wangtong. Sp. I\': 347. 

^\'o-ji-tschu. Vil. The Five Ariks. Ill: 35S. 

Yamdok. La. IV:52C. 52S. 

Yamdok-tso. La. IV: 527. 

Yang-tsze-kiang. Riv. IV: 471, 473. 


Vang-t7U-kiang. Riv. I\': 459. 

Yargui tsumbu. Riv. H': 464. 

Yarkand. I\':5ii. 

'Wirkand. Tn. IV: 232. 

Yellow river. Riv. IV: 4411 ff., 474, 470 tf., 407. 
Yempin. PI. Ill: 341. 

Ye^hil kill. La. IV: 517. 

Yirna-ts'o. La. 1 \’: 464. 

Yoiidon Cliaka. La. I\':2i.S. 

Zacha Sangpo. Riv. IV: 464. 

Zaraclioii (l.ivaii. IV: 500. 

Zareliou. Ps. IV: 548. 

Zaskar. Riv. IV: 363. 

Zilling Tso. La. IV: 78. 

Zoji-la. Iks. 111:351; IV: 361. 



INDEX. 


A — K — See Krishna, 
ahad. inhabited, III: j;Sq. 

Account of the /'undifs Journey in Great Tihct, 
bv Xain Sins^h ''rrotter_,. I\':5io — 513. 
aitrieulturo. Ill: 254. 35S. 374. 370. 

Alg;e, III: .S, ho. (yy IX': 30. 63. 66, 71, 252, 250. 

2S0. 2b4, 207. 2uS. 304. 3 1 1. 3 15. 3 lb. 333. 
.alluvium, ;tt .\k:i‘.-:iL;h';i, I\’: 436: foot of Ak.ito- 
tagh, HI: 203: .Ainrik-\a (looi). IV: 137: .Xrka- 
tugh. III: 71, 75. 77 — 83^ So- 174 ff-> 43'- 43-’- 
543- 544- 54^, 57°- SI A 515 ' I^:4'’9! Actin- 
ia, uh, III: 307; At-atglian-kajir, III: 260; Bagh- 
tokaj. Ill: 202: Balduin-donKrhi, IV: 453; Ba'-idi- 
]()1. HI: 21; Hasi'h-turgli.in, 111: 21. 
altitudes. llun\ alot's, 1\’: 403. 

— Hulak-l)us-hi, 111: 54, 536. 

— Buinsa, I\':452. 

— Hurchan-biulha, IV: 448. 

— (.'amp n (iSq6), HI: 538; Camp in, IH: 330; 
Camp IV, IH: 540; Caniji III: 541; Camp \i, 
HI: 542; Caraj'i vn, HI: 544; Cam[) viu, HI: 545; 
C.iinp IX, IH: 546; Canii) x, HI: 546; (.'.amp 
xiii, 111:540: Camp XIV. 111:551; Camp xv, 
111: 552; C.amp xvi, HI: 553; Camp xvii, HI: 
554; Camp xix, HI: 554; C.tmp xx, 111: 555; 
Camp .XXI, III: 556; Camp .xxii, HI: 557; Camp 
xxni, HI: 551); Camp xxiv, HI: 560; Camp 
x.wii, III: 561; Cam]) xxvin, HI: 561; Camp 
XXIX. 111:562; Camp XXX, 111:563; (.'amp xxxii, 
IH: 767; (.'amp xxxiv, IH: 56,8; (.'.imp. xxxv, 
111:570. 

— at Camp xxv (1000), IH: So; Camp xx', n, 
III: 03; Camp x.xix, HI: 100; (.'amj) xxx, HI: 
103; (.'amp XXXIV, 111: 119; Camp .x.xx\ , IH: 
121; Camj) XXXVI. HI: 122; Camp xxxviii, IH: 
12, S; Camp xr,, IH: 131; Camp xi.iii, HI: 130; 
C';imp XI IV, HI: 130; Camp xlv, III: 140; Camp 
XL\ i, HI: 142; Camp XI VII, IH: 142 ; Camp .xi.viir, 
HI: 144; Camp xlix. III: 144; Camp l, HI: 146; 
(.'amp I II, HI: 140; Camp laii, HI: 150; Camp lv, 
HI: 153; Camp lviii. III: 159; Camp lix. HI: 
160; Camp LX, III: 162; Camp lxi, HI: 162; 
Camp 1.X11— i.xiii, III: 165; Camp i.xiv, HI: 167; 
Camp i.xv, IH: 168; Camp lxvii, HI: 175; Camp 
i.xviii, IH: iSo; Camp i.xix, HI: iSj; Camp 


Lxx— i.xxr. HI: 1S7: Camp lxxii, III: 194: Camp 
Lxxiv, III: 199; Camp lxxv. III: 200: Camp 
Lxxvii (i), 111:204: Camp lxxi.x. IV: 44; Camp 
i.xxxvi. IH: 22S: Camp i.xxxvii, IH: 231; Camp 
Lxxxix, III: 236: Camp xcii, 111:241; Camp 
xeivx HI: 244; Camp xcv, 111:246; Camp cii. 
IH: 277; Camp uiii. HI: 2S4: Camp ev, IH: 200; 
Camp cvi. IH: 293; Camp cviii, 111:305; Camp 
CXI, 111:315; Camp cxv. 111:332; Camp cxvi, 
111:335; Camp cxvii, 111:338; Camp exx. III: 
343; Camp cxxiii. HI: 55 <jj Camp exxv, III: 
363: Camp cxxvi, IH: 368; Camp cxxix. III: 
379: Camp exxx. 111:381. 
altitudes at (damp xvi (1001), HI: 423; Camp xvii, 
IH: 425 ; Cam[) xvin. HI: 426 ; Camp xix. III: 429 ; 
Camp XXII. HI: 434; Camp xxv, III: 441; Camp 
xxvn. 111:447. 44c); (.'amp XXIX. 111:455; Camp 
XXXI, IH: 458; (Jam;) xxxii. 111:462; Camp 

xxxni, IH: 462; Camp xxxiv. III; 464; Camp 

xxxv, HI: 466; Camp xxxvi, III: 46S; Camp 

XXXVIII, 111:474; Camp xxxix, 111:476; Camj) 

xi.i, 111:485; Camj) XI. II, 111:491; Camp xliii, 
111:405; Camp XI. IV, 111:495; Camp XLi’, III: 
501; Camp XLVI, HI: 502; Camp .xi.vii, HI: 502; 
Camp xi.viii, HI: 504; Camp xlix, HI: 508; 
(.’am[) I., Ill: 513; Camp i.i. III: 516; Camj) i.ii, 
HI; 519; Camp Liii, HI; 521; Camp lx, IH: 522; 
Camp LXI, HI: 524; Camp lxv, IV: 6; Camp 
LX'. II, IV: S; Camp l xviii, IV; i i ; Camp Lxxxvlll, 
IV: loi; Camp xc, IV: 105; Camp xei, IV: 109; 
Camp \i u, IV: 113; Caiirp xctii, IV; 115; Camp 
xeiv, IV: 120; Camp xi vi, IV; 133; Camp xcvii, 
13,1; Camp xcviii, IV: 134; Camj) xci.x, IV: 
135; Cami) ' ‘b 1391 Camp cm, IV: 142; 
(.'am[i (.i\, IV: 143; Camp c\ii, IV: 152; Camp 
('.III, IV: 15.S; Camp cx, IV; 172; (damp cxi, 
1\': 176; (damp cxi\', IV: 1S6; Camp c.xv, IV: 
1S8; Cauip cxvi, IV: ig6; Cam[) cxvii, IV: 200; 
(.'am[< exxi, 1\’: 221; Camp exxv, IV: 234 ; Camp 
cx.x\ I, IV: 235; Camp ex.xvii. IV; 237; Camp 
c.xxviii, IV: 239; Camp cxxi.x, IV: 240; Camp 
exxx, IV: 243; Camp cxxxi, IV: 246; Camp 
cxxxii, IV: 249; Camp c.xxxiii, IV: 251; Camp 
cxxxiv, IV: 251, 25S; Camp cxxxv, IV: 260; 
Camp cxxxvi, IV: 262. 
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altitudes on central highland.s, III: 85, 87, 89,01 — 


1)3, 1 

55, I! 

57 tt-, 

162, 165, 43 

(j, 439, 441, 

443 — 

445, 

447, 

450 

“453, 455- 

“458, 462, 

464. 

468. 

47 '. 

474- 

478, 502 rf 

■, 508, 515 

, 519, 

520, 

523, 

5-5! 

IX’; 10 — 12. 

14, 458 ft'.. 

472— 

473, 

494, 

407, 

5°5, 5®8, 

573—5S0, 

5S5- 

588- 







— Chalting-gol, III: 340. 

— Chal-tuschkun, IV: 426. 

— Chang-tang, IV: 471. 

- Charemaru, IV: 500. 

— Dalai-kurghan. Ill: 530. 

— Dungbure system, IV: 574. 

— Dunglik, III: 10. 

— Drtigiib, IV: 351. 

— Er Naser. IV: 430. 

— Clandschuluk-saj, III: 261. 

— at Gaschun-gol, 111:379. 

— of Gasga-aghsi, IV: 434. 

— near Glaciated Vt.. Ill: 05. 

— at Gurvun-tang, III: 347. 

— at Harschu, IV: 207, 213. 

— Ha'('haklik, III: 403. 

— Elojte-ovo, III: 343. 

— Ike-ergeto, III: 363. 

— Ike-tsoban-gol. 111:578. 

— Ike-t.sohan-namen, III: 574. 

— Ilve-tschimen. Ill: 242, 243. 

— Japkaklik, III: 535. 

— Japkaklik-saj. Ill: 42. 

— Japt.schan, I\':4i3. 

— Jigdelik-tokaj, III: 302. 

— }oli-kol. HI: 533. 

— Jtilghun-dung, HI: 273. 

— Kan-ambal. IV: 551. 

— Ka[)a, III: 529. 

— near Kara korum pass, IV: 415, 41 8. 

— Karghalik, IV: 444. 

— Kar-jagluii. 111-407,409. 

— Kar-jakkak, HI. 40. 

— Kerija-kotel. IV: 408. 

— Koko-schili, l\':45i. 

— Korkan-otak, HI: 260. 

— - Koschlasch, 111:309. 

— Kmn-bojan, HI- 535. 

— Kuni-t.sctiapghan. Ill: 10. 

— Kurghan-saj, HI: 240. 

— spring of Kii-scbui-cha, III; 320. 

— S. side of Kwen-lun, III; 53S, 540. 

— Kwen-Iun Mts, HI: 531. 

— Lajka, HI: 534. 

altitudes of lakes, 1X^589 — 593; .-Xddan-tso, 1 v : 
1)8, 502. 

— — Aminonia'iue, IV: 591. 

— — Antilopes, IV: 501. 

in valley S. of Arka-tagh, IV: 567— 568. 

— — Arport-tso, IV: 590. 

Aru-tso, I\b 232, 514, 520, 522, 589, 590. 

— — Atschik-kol, III: 420, 5S9. 

— — of Author's valley (1896), IV: 591 592 > 

of Author’s journey (iqoo), IV: 592; of Authors 
journey (looi), I\': 592. 

— — Binocle, IV; 591. 
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altitudes of lakes. Bondschin-tso, I\': 500. 

— — Boul-tso, l\':5c)i. 

— — Bourse-tso. IX'; 501. 

— — Bum-tbO, IX': 5(10, 591. 

— — Burben-tso, IX': 501. 

— — Chang-cho-tso, IX': 5(11. 

— — Cones, IX'; 501. 

— — Dagtse-tso, IX': 114, 592. 

— — Uangra-juin-tso, IX': 590. 

— — 1 )etsche-tso, IX': 224. 

— — Djap-tso, IX'; 580. 

— — U.schivu-tsaga lake, IX’: 175. 

— — Ghas-kol, HI; 40. 270, 55I), 589. 

— — Heiniones, IX': 501. 

— — Horpa-tso. IX'.- 580, 590, 503. 

— — of Jaindok-tso, IX’: 526, 503. 

— — Jaschil-kol. IX'; 5S9. 590, 593. 

— — Jumeaux, IX'; 501. 

— — Ketse-tschaka. IX': 300. 

— — Kjaring-tso, IX': 590. 

— — Kum-kol lakes, IX’: 550, 589. 

— — I.akor-tso, IX’: 161.592. 

Lighten, IV; 589. 

— - — Linia-ringino-tschaka, IX'; 590. 

of Littledale’s journey, IX’; 591. 

— — at Luma-ring-tso, IX': 213. 

— — Manasarovat, IX'; 503. 

— — Mangtsa-tso. IX'; 5 14, 589. 590, 592. 

— — Memar-tschaka, IV; 522, 590. 

— — Montcalm, IX’: 501. 

— — Xaktsong-tso, iX’: 592. 

— — Ngangzi-tso, IX’: 500. 

— — Njakten-tso. IX’.- 590. 

— — ( )nian-tso, IX': 500. 

— — Pam-tso. IX’: 501. 

— — Panggong-tso, IX’: 593. 

— — Perdrix, IX’: 5C)i. 

— — Penitse-tso, IX’: 207, 590. 

— — Roches Rouges, IX’: 591. 

— — Salpetre, IX’: 591. 

— — salt lake, HI: ro8. 

— — Scheinen-tso, IX’: 500. 

— — Selling-tso, IX’: 20, 502, 592. 

— — Sel Rouge. IX’: 501. 

— ■ — Suindschi-tso, IX': 589. 

Tengri-nor, IV: 513, 591, 593. 

— — Thurgu-tso. IX’; 590. 

— — Tibetan lake-land, HI: iig. 

— — 'rreli, IX': 5S9. 

Tschargut-t.so, IX': 33 n, 83, 592. 

— — Tscharkol-tso, IX’: 5S9. 

— — Tschimen-kul, HI: 29. 

— — 'I'schuinar, IX’; 501. 

— — T.solla-ring-tso, IX'; 590. 

— — Tso-nak, IX’; 502. 

— — Tso-nek. IX’: 12. 

— — Tso-ngombo, IX’; 590. 

— — Tso-ring-tso, IX': 591. 

— — Usun-schor, IV: 589. 

— Lama-juru, IX'':369. 

— Leh, IV: 359. 

— Lu-tschuen-tsa, 111:374. 

— Mandarlik, III: 40. 
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ultitiules, Marco Polo range, IV: 453. 

— Min-bulak, III: 419. 

— Moliaruin-gol, HI: 382, 383. 

— Mole-kojghan, III: 212,260. 

— Mossoto, III: 572. 

— beside Naktsong-tso, IV; 44. 

— nameless Range, III: 4S3, 4S6, 493. 

— Odon-tala, I\': 479. 

— S. of Odon-tala, I\’: 479, 480. 

— Oj-toghrak, IV: 444. 

— beside Panggong-tso, IV: 336, 344. 

— of passes in Akato-tagh, III: 28, 240, 278, 286, 
289,425,430; IV: 555, 563, 579. 

— — Altyn Tagh posterieur, IV: 548. 

— — Amban-aschkan, IV: 55S. 

— — Angiir-daktschin, IV: 453. 

Ara-tagh, 111 : 47 ; 55 «— 559 , 563 , 579 - 

— — Arka-tagh, IV: 544, 546, 561 — 564, 569 — 

571, 579— 5 «i- 


Astin-tagh, 111:22,404,530,540,551,552, 

554 , 5C3, 579; 548—554- 

Atisch, IV; 549. 

— — N,\V. of Atschik-kol, IV: 549. 

— — At-to-davan, IV; 549, 552. 

S, of Basch-jol, IV: 551, 552. 

Buka-magna, IV: 574, 580, 

Bulak-baschi, III: 536. 

near Camp .\li (1901), IV: 545. 

central highlands. III: 502 ff,, 508, 515, 520, 

523, 525; IV: 5,8, 12, 13,464, 

— — Dakai-kurghan-art, IV: 550, 552. 

S, of Dasch-kol, IV: 549, 552. 

l)ass of Davato, III: 360. 

Dungbure, IV: 572— 574, 580. 

Erenak-tschinio, IV; 130, 

Fotu-la, IV: 369. 

Gandschuluk-baschi-davan, III; 261. 

N, of Ghas-kdl, IV: 556. 

near Glaciated .Mt., 111:95, *4-’, i44- 

Ghopur-alik, 111:237; IV: 553. 

Gultscha-davan, IV; 556. 

Gurbii-naidschi, I\': 453. 

Halim Baj-sajning-dav;ini, 111:260—261. 

S. of Hangeit-kol, IV; 549, 552. 

— — Humboldt range, I\'': 552. 

Ike-tsohan-davan, III: 574. 

Jaka-saj, III: 406. 


Jaman-davan, 111:398; IV; 549, 

Japkaklik-davan, IV: 535, 550, 552. 
Joh-kol, III: 533. 


Kalta-alaghan, III: 49, 215, 228, 259, 412; 
558—559, 563, 579 - 

— — N.E. of Kan-ambal, IV: 551. 

— — Kano, IV: 455. 


Kara-korum, IV: 417,41s. 

Kilong, IV: 512. 


Kisil-davan, IV; 548. 

Koko-schili, IV; 569— 571, 580. 

— of Koko-tom, IV: 453. 

Korumluk-davan, III: 258. 

— — Kouk Bouyan, IV: 548. 

Kum-bojan, III: 535. 

Kura-davan. IV: 550, 552. 


altitudes of passes in W. Kwen-lun passes, IV: 
548 554 - 

— — Lani-la, I\’:47o, 

— — Lap-tschi-tschen, IV: 552. 

— — Marco Polo range, I\’: 451, 453. 

— — Miisluk, R': 549, 

— — nameless range, III; 483. 

— — Namika-la, I\k 369, 

— — Napu-la, IV; 4S4. 

— — beside Panggong-tso, IV: 336. 

— — Sandschu-davan, IV: 432, 54S, 552. 

— — Sarik-kol, III: 533. 

— — Sarschu-davan, IV: 54S, 552. 

— — Savii-davan, IV: 441. 

pass Scho-ovo-tu, III: 34S — 349; IV: 551. 

— — Sodschi-la, IV: 374. 

Suget-davan, IV: 423, 548,552. 

Tang-la pass, IV: 452, 575— 577, 581. 

— — Tasch-clavan, IV: 5qo, ?3 2. 

in E. Tibet, IV: 593. 

— — in S. Tibetan valleys, IV; 150, 180, 183, 
207, 213, 221, 236, 240, 243, 244, 512, 515. 

in W. Tibet, IV: 593. 

Tschang-la, IV: 353. 

Tschang ranges, IV: 577— 5S0. 

— — beside Tschargut-tso. IV: S3. 

near Tscharklik-su, IV; 549 —550, 552. 

Tschiraen-tagh, 111:44; IV: 556 — 558 , 563, 

579 - 

— — Tschoka-davan, IV: 550, 552. 

Tschok,alik. Ill: 532. 

— -- Tschnm-tschum, IV: 451. 

S.E. of Gsiin-schor, IVk 555. 

— — Wellby's valley, IV: 4S6. 

— — W. Tibet, IV: 5S6. 

— Piaslik range. III: 412. 

— - Rinak-sumdo, IV: 123. 

— S;irik-ko_I, III: 533. 

beside Satschu-tsangpo, IV: 14; source of same, 
IV: 468. 

— Schuga Mts., IV: 451. 

— between Sdling-tso and Naktsong-tso, IV: 38. 

— Singrul, IV: 354. 

— Tang-la, IV: 462, 477, 575— 576. 

— 'I'asch-davan, III: 62. 

— Tatlik-bulak, III; 10. 

— Temirlik, III: 30. 

— in E. Tibet, IV: 451. 

— m N. Tibet, IV: 483, 486, 489, 400, 499, 563 — 
566.^ 

in S. Tibet, IV: 511,512,514 — 516. 

— in \V, Tibet, IV: 419. 420. 

N. libetan water-divide, IV; 479. 

— Tikse, IV: 359. 

— foghra-su, IV: 429. 

1 olkolik, 111:401. 

— Tsajdam, 111:300; IV; 471. 

— Tscharklik, III: 392. 

— Tscharklik-su, III: 395. 

— Tschigelik-kasch, III; 267. 

• Tschimen-tagh, III; 211, 230, 238, 257, 258. 

— Tschokalik, III: 532. 

— Tsebu, IV; 224. 
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altitudes, beside Tso-neombo, IV: 266. 

— K. Turkestan, IV: 440. 

— Tus-bulak, HI: 212. 

— Ullugh-mus-tngh, III- 54^, 

— Unkurluk, III: 406. 

— at Usun-s( hor. 111:247. 

— of valleys. .N. of Akato-tagh. IV: 556. 

.\n.ambaruin-gol, I H: 333, 335, 33.S. 

— — S, of .-\ra-tagh. I\': 55M — 554. 

S. of Arka-tagh, III; 54S, 551, 554 -556, 

550. 561, 563, 565. 567. 

Astin-tagh, HI: 30S, 312, 3:4 — 316, 318, 

322. 325- 

— — Avras, III: 49. 

— — Kajir. Ill: 47. 

— — S. of Kalta-ai.aghan. IV: 559. 

— — Kava-muran. IV: 41)1). 

- — — Kum-kol, III: 58, 66, 67, 2 1 8, 226. 4 1 6. 4 1 7, 
420, 42 I . 

— — Mums (Jaiig-tse-kiang), IV: 462. 

— — Paschalik-saj. Ill: 240, 

- — — yaMighiuk, HI: 200, 210. 

— — Scliejok, IV. 390, 40 t, 405 — 407,400. 

— — in S. 'I’ibet. IV: 104, no, 142 ft'., 146. 148 
— 150, 172, 170. iSo, 1S3. 1S6, 1S7. 100.207, 
213, 228, 233. 243, 244, 240, 251. 

— — Tsehibra, IV: 420. 

— — Tschinien. 111:107,410.411: IV: 537. 

— — N. of Tschimen-tagh, III: 258. 

— — Wellby’.s, I\': 501. 

Aniinoff, Mr. G.. I\': 162. 201. 

Amptliill, Lord. IV: 534. 

Antlersson, J. G., IV: 607. 
andesite, HI: 547. 

2\nglo-Russian Eoundary Comniission (1885), IV: 
479 - 

antelopes, on central Iiighlands. HI: 85. 88, 02, 93, 
95. too, 132, 142, 147. 140. 433 - 443 ' 447. 456, 
45 '^' 465, 468, 47 °' 473 ' 403, 495 ' 49 ^' 5 °'' 502 - 
505. 524. 554: IV: 7, 11.23,36.37; in L.adak, 
IV: 363; in \. border ranges, HI: 40, 45, 58. 70, 
74, 79, 170, 174. 1S3. 106, 312. 412, 413, 422, 
441, 4S5. 489; in S. Tibet, IV: 105. 138, 233, 
510, 515; skull of, as ownership mark. III: 184. 
ants, III: 8. 

Anville, D’, his map. IV: 526. 
apes, in H’lbet, I\': 407. 
ap])le trees, IV: 364, 440. 
apricot trees, IV: 364. 
arcose, HI: 574. 

areas, of Tibetan lakes, IV: 503. 
argol, yak-dung, HI: 70, 100 
arkharis. See sheep, wild, 
artscha, juniper, IV: 400. 
asses, wild. See kulans. 

At Kjachtij na Istoki Scholtoj EeJd, by Prsche- 
valskij, ijuoted, IV: 473 — 474,481 — 483. 
augen-granite, 111:352. 
aul, summer-village. HI: 533. 

author, crosses oter .Astin-tagh, HI: 3 — 26; over 
Akato-tagh, HI: 27 — 30; o\er Tschimen-tagh, 
III: 36 — 45; o\er .Ara-tagh, HI: 47 — 48; over 
Kalta-alaghan, III, 48 — 51; sounds Ujiper Kuni- 
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kol. III: 59 — 60; crosses over .Arka-tagh. Ill: 
6S — S3; sounds .salt lake, HI: 103-— 109; 
explores lake-land, HI: 124 — 130; returns to 
I emirlik, HI; 15 1 — 204; makes excursion to 
--^jagh-kuin-kol, HI: 207 — 226: journev .An- 
ambaruin-ula, 111:265—386; m.akes a new jour- 
ney S., 111: 389 — 495; makes a dash for Lhasa, 
HI: 499 — 525; journey of 1806 along .Arka- 
tagh, 111:529—579; paddles tlown Satschu- 
tsangpo, I\ : 15 — 22; explores .^elling-tso. IV; 
~~ “ 37 ' hamjieied by Tibetans. IV: 38. 

72, 102; exjilores Naktsong-tso, IV: 38 — 71; ex- 
plores T.schargiil-t.so, IV; 81 — 95; tra\ els beside 
Kogts.ang-tsangpo. IV: 105 — 123; makes excur- 
sion to Scha-gandschum IV; 134 — 141; travels 
west towards Leh. lA : 141 — 361: goes down 
to India, IV: 362 — 370; tratels from I.ch to 
Kast Turkestan. IV: 3S3 — 444; on physical geog. 
of Tibet, lA': 537 — 605. 
on .Aru-tso, lA’: 521 --522: camp of. IV; 136; on 
English Lhasa expedition, lA’: 523 — 534: his 
lake-altitude.s. lA’; 590 — 5(12; general ma]) of 
'I'iliet. lAh 537 — 546,595 — 5(16; jiass altitudes, 
lA": 540 -504; rate of travel, IA':589: his val- 
ley of 1896, lA’: 544 — 545.567 — 568,580. 

Buckstroni. 1 )r. H., 111:547. 
bagh, on. hard. lA’; 430. 

H.ailey, Lieut., journey of, lA^: 531. 533. 
bulghun. bush, in Kwen-lun, lA': 425. 430; in N. 
Tibet, III: 31, 32, 199. 201. 202. 246. 266, 267, 
jH'b 326, 332, 39S: IV: 425, 439: in .S. Tibet, 
lA^: Kui, 200, 204, 213, 264. 266, 2S2. 2S7. 200, 
203.318,320: in AA'. 'Libet, lA'; 399. 400. 407. 
barley. IH: 379, 383: lA'; 440. 
basclii. head of glen, III; 329. 
basins, of internal drain, age. See Drainage-basins, 
bazaar, of I.eh. lA'.- 384. 

beach-lines, valley S. of .Arka-tagh, 111:557; of 
I)agtse-tso, lA': 104. 105; of Detsche-tso, lAH 226 
— 227; in lake-land, HI: 124: beside desiccated 
lakes. lA’; 229 — 230. 251, 253; of I.akor-tso- 
basin, lA'; 152, 154 — 157, 161. 164 — 171 : Little- 
dale on, 1A':509: of Panggong-tso, lA'; 322 — 
323; of Perutse-tso, lA': 202 — 203; of Selling- 
tso, lA': 35, 39, 73: of Tso-ngombo, lA’: 273 — 
274. 280. 283 — 2S6. 305. See also strand-ter- 
races. 

bears, IH: 32, 100. 12S. 132, 147, 290, 405, 423, 

47.1' 500- 

bees, IH: 128. 
beetles, III: 8. 
bel, flat saddle. IH; 16. 

Bell, lA': 479, 

Bellew, [Ah 4 7 8. 

Biddulph, Gaptain, lA': 478. 

Bogdanowitsch, lA'; 476, 547 — 540. 
boghana, bush, IH: 33, 293, 316. 

Bogle, IV: 525. 

bogs. See Quagmires and Marshes, 
boldschemals, backwater loojis, IA':ii2. 

Bolscheff, Major-General. Ill: 72. 



INDEX. 


I’loniii. 1 \': 44S. 470: incraorial of. Ill: 8. 

Bninalot. Ill: 58. 404: 1 \ : 448, 461, 460. 540. 538, 
56 I ; his altitU(lL-.s, 1 \': 403: and ajies in 'I'lbct. IV: 
4(17; liis lake-altitudes, IV: 501; nia]i. Ill: 60 — 
63.251 — 2;2, 256: IV: .(03, 507; noinend.itiire, 
HI: 251 — 252; pass idiiliides, IV: 550, 554, 558, 
573 — 578. 584; his route, HI: 213, 251--252, 
2()o, 417, 444, 512. 554: I\’: 480, 403—4(18, 542 

543 ’ 545 ' 55 '*’ 5 ^’'*’ 573 " 574 ’ 57 7 ’ \ol- 
r,ini)cs, 111: 548; I\’:4(i4 405. 

Hound. uy Coniinission (i8.S;t. IV: 470. 

Bower, 111:512; 13:3.41,84,00,212,220.231, 
448, 510, 5 I 6. 530. 530. 540, 5()() ; his altitudes, 
13 :232; on . 3 iu Cho, IV: 520 — 422: his Char- 
gnt Cho. 13 ’: oS: on 'fibetan climate. 111:477: 
his J^iiwy (luoted. 13 ’: 74. 77 — 78,07: his jour- 
ney, 13 ’ 514 — 515. 57'8: lake-altitudes, 13 ’.- 589, 
502, 503 ; ni.ai), ! 3 ’; 20. 30, 41. 43, 08, 468; pass- 
idiitudcs, 13 ’: 576, 578. 585, 586, 588: route, 13 ': 

4 '’' 5 " 54 - 543 ' 545 ’ 577 * 57 'h’ 5 ‘ 3 ' 7 ’ 5^91 

among Selling-tso hikes. 13 ': 50. 74, 77 — 78, 500 
— 502. 

hora.K. 13 ’: 514, 5 iS. 

hridycs. in Indus side-glens. 13 ’: 36S, 373, 3S5 : 
oter bidus, [V: 356, 358. 364, 367. 3,84. 385; 
over Schejok liver. 13 ’; 355: at 'ranksi. 13 ’: 351, 
over 'I'sanger-schar. 13 '; 268; in 33 '. Turkestan, 
IV: 444. 

briers, wild. III; 305 : 13 ’: 400. 

Brndrirk, Mr.. IV: 523. 534. 

Bruckner periods. 13 ': 218, 527. 

bughra, male wild camel. 111:373. 

buka .schirik, yak grass. Ill: 470. 

burials, of author's men, HI: 154—156; 13 ’: 43. 

Buriats, III: 257 ft.; 13 : 531. See also Cossacks. 

Bystrum, iNlajor, 13 ’: 541. 

Cairngorms, III: 434. 

calcium carbonate, I\': 201. 

camels, tame, IH: 3, 4, 23—25. 41. 46, 53, 72, 73, 
III. 146. isi’ 170 — 175 ’ i'8i, 1 00, 2 7 ( 5 , 2(13, 302, 
304 ’ 305. 309 ’ 311- 214 ’ 333 ’ 34S ft'. 428;'l3’: 40, 
41. 245, 275 ft’.. 2S1. 300 ft'., 306.328. 3S3ft’,.5S7 
ft.: crossing a river, IV: 587,588; descendmg 
slope, HI: 46; drop young, IV: 150; eating maize, 
HI: 300; eating snow, HI: 373; of Kirgis, IV: 
426,428: laden, 111:474; marching, 111:3—5; 
owned by Mongols, 111:340.342; en route for 
l.adak, 13 ; 121. 122; searching for grass. Ill: 
476; sinking in quagmire. III: 147; in snow, 
111: 332; survivors of the journey, 13 ': 361; in 
Tsajdam, III: 30T — 302. 340 ft’.; wild. HI: 22, 
30°’ 303 ’ 312. 320, 373, 379, 381; range of, III: 
300-301. 

Camp. S. of Arka-t.agh, 111:430; in Upper Astin- 
tagh. Ill: 24; author’s. 13 ': 136; .at Bos-tschat, 
I ^-43 M tit Bulak-baschi. Ill; 53: at 31 andarlik, 
III: 38— 30. 244 — 245; Mongol, 111:337.358, 
3 ^ 3 ’ 3CS. 3S3; at Tatlik-bulak. IH: 10; Tibetan, 
U : 186 (see also Encampments); at ’ Temirlik’ 
HI: 202: in Tschimen vallev. HI: 20. 

Camp II (1S96), liews from,' IH: 536; Camp in, 
111:537; Camp IV, 111:537—538; Camp v. III: 


538 — 540; Camp VI, 111:540—541: Camp viii, 
HI: 542 — 543: Camp IX, IH: 544: Cami’ xi. Ill: 
546 — 547: Camp XII, 111:548; Camp xiv. III: 
540 — 550; Camp x\4 III; 540 — 550: Camp xvin, 
III: 552 — 553; Camp .xxiv, HI; 5 58; Camp xxv, 
IH: 550; Camp xxv'ii. HI: 56c; Camj. xxix. III: 
561; Camp x.x.x, 111:562; Camp xxxi. III: 563 
— 566; Camp xxxiii. III: 567: Camp x.xxiv. III: 
567; (,'am[) x.xxvi, HI: 5 70; Camp x.xxviii.III:5 7i. 
Camp x\v, (1000), III: So: Camp xxx\. Ill: 121; 
Camp xxxvi. III: 123; Camp xx.xvii. III: 126. 
127; Camp L. IH: 145; Campi i.xix. Ill; iSr, 182. 
186; Camp Lxxiri. views from. Ill: 104 — 1()7: 
Camp i.xxxiii, liews from. Ill: 221 — 222; Camp 
Lxxxv. views from. HI: 224 — 225; Camp l.xxxvi, 
HI: 227: Camp xcr, III: 23(1: Camp xi vi, HI: 
141; Camp cm. 111:283. 284; Camp (.\i. Ill: 
202 — 204; Camp fxi, 111:314 — 315. 

Camp II (1001). IH: 304: Canqi xvr. III: 423. 424. 
426: Cam|(xxii. Ill: 433; Camp xxiii, HI: 434 — 
436; Camp XXIV, 111:438 — 430; Camp xxiii. 
IH: 446; Camp xxxi. 111:458 — 450; Camp xxxv. 
111:465 — 466; Camp .xxxvir. 111:460—472: 
Camp XL, 111:481: Camp lxxvi, I\’: 30; Camp 
ixv.xiv. 1 \ ; 84; Camp .xc, I\': 107 — 108; Camp 
xcu, IV: HI — 112; Camp xciir, IV: 114 — iiS: 
Camp cv. IV: 145, 146: Cainjj cix, IV; 163, 
164: Camp cxn, IV; 183; Camp cxvii. IV: 201: 
Cainj) cxix, U': 215 ; (’amp rxxi. IV: 222 : Camp 
cxxii. IV: 225: Camp (.xx\n, IV:237; Camp 
cxxvm. IV: 23S — 239; Camp cxxix, IV: 240, 
242: Camp cxxxi, 1\': 244—245: Camp cxxxii, 
IV: 248 — 240; Camp Lxxxiii, IV: 254; Camp 
cxxxiv. IV:25S: Camp cxxxv, 17:250 — 260; 
Camp 1 xxxiii. IV: 265; Camp cxxxix, IV; 
274; Camp cxLi, 17:285 — 287; Cain[) txLiv, 
t 304 — 305, 30S — 300; Camp cxLvni, IV: 331 


333 > 335 - 

Candler, his hook tiuoted. IV; 525. 530. 
caravans. Tibetan. Ill: 516,518. See also Sheep 
and ^’aks. 

carbonate of soda, 17:518. 

Carey, III: 51, 52, 58, 60. 61 n, 62, 66; IV: 448. 4 78. 
516’ 538; his map, HI: 60-63, -’56.230.357: 
I\ ; 510; pass altitudes, IV; 550; uses Polu route, 
17:477: his route in N. Tibet, HI; 71, 213, 252. 
260,341, 343, 444, 56S — 570; IV: 457, 41)8, 50Q 
— 510,542.550; in Sartang. Ill: 34T. 343. 
carrots, IV; 440. 
cattle, 111:342. 

cavalry, Tibetan, 111:517—521; 17:44—46. 
ca\es, earth. .Sec Crottoes. 


Central Asia and Tibet, bv Sven Iledm, (uioted, 

IV: 534. 

Chandra Das, IV: 525 — 527, 533. 

Chaiunan, IV: 47S. 
charmik, plant, 17:451. 

Chineie, inscription, 111:322; and Mongds of Sar- 
tang, III: 345: destrov Polu road, IV: 476 — 
477 ; traicllens. 111:382,383: and Tscharkllk, 
III: 380; dealings with Tungans, HI; 323 - 324. 
cla\. in central highlands, IV; 143, i7(), 185, 193, 
229, 232, 234, 235, 237, 241 ft'., 250, 262; in N. 
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'J'ihet, III; 3ii.4rS — 410,441; in A\'. 'I'ibct. TV: 
270; strata ot. HI: 2S4: lerrare-,. 111: 403; in 
Tsajilani. Ill: 200, 204 ff. 

ilav-slatc. on central highlands. III: .Sj — .'S6. 01, 
()6, 103, 246. 452, 47.'^; I\':6: in X. Tibet, III; 

5 3 ■ 

ciimate, of Tibet, TV: 450 — 451; on central liigli- 
lands, IV: 440, 452; Rockhill on, I\': 4f)o: in N. 
'Tibet. 111:03.480,486; in S, 'Tibet, I\': 167 — 

T 68, 218. 

cold, in ,8. 'Tibet, IV: 132, 

congluinerate, on central highhinds. III: cgl, tar. 
T2U, 144, 158, 162; 18 ': 15, 451. 452, 466,500, 
510.522: in Tad.ik. I\b 364: in N. 'I'ibet, III: 
174. 175. 183. 240. 408. 412: in S. '1 ibet. 1 \ : 
20. 86. 02. 05. 125. 131. 224, 231. 248. 
coniiers. IV: 371 — 37a. ,170. 

cooking-pot, Mongol. 111:427; 'Tibct.an. 111:405. 
Cossacks. 18 ': 06. 107, too, 141. 150.160, 163 ft.. 
208. 350, 362, 30c; excursion of. TIT: 257 —261; 
sound I'anggong-t^o. 1\': 32c. 333 —335 : sound 
'T-'O-ngombo. 18:288. See also Iluriats. 
crane ( (f/v/x cuierra). 18 ': 74. 

crows. Ill: 133, 

crustaceans. Ill; 55, 63. 110. 110, 120. 151. 435; 

1 8 : 3 1 . 2 5 o , .5 1 8 . 3 ,Tv 
cuckoo, as weather proiihet. 18 ’: 440. 

Cur/on, Lord. 18 '; 5 15. 524. 523, 530. 534. 

Dag bungalow, guest house. 18 : 362. 

Dalai J.ama. X. boumlarv of his nuthoiitv. Ill: 321. 
Dalgdcish. Ill: 5 I, 52. 58, 60, 62 : J\ : 5 1 6 ; his joiir- 
ney.s. 18 ': 478, 500 —5 I o: nia[i. 111:250: .story 
of his inurtler. 18 ': 417 — 418; his route. 18 : 457, 
40S, 550; in 'Ts;tjdam, III: 301 — 302.341.343. 
(lani'ing gills. 18 ’: 385. 

Dandschin Kan 'Ikidsche. legend ot. Ill: 376. 
D'Antille. his map, 18 '; 526. 

(lavaghan, ni.armot. See Marmots 
Dea,s_\. 18 ': 24t), 257. 448.477,484.514.530.540. 
600. 605: his altitudes. IV: 232; on Am (dio. 
18'- 520 -522: ins journey. 18 '; 5 15— 5 I 7 ’■ 
.altitudes. 18 ': 500, 502, 503 : map. 18 : 228. 230, 
232. 515 — 516; noinein lature. 18 ': 231. 232. 245; 
jKiss akitiules, 18 ': 585, 58(1: on the Kaviir- 
ts:ingpi). 18 ': 22S. 233: his route, IV: 212. 232. 

“ 55 * 

deltas. Ill: 1 28. 22 5, 267, 2 7 ! : 18:22.63-65. 
denudation, on Tibetan highlands, 18 : 405 49^- 

See also Disintegration, 

Ur Pans an Tt’nkiu. by Boiualot. (jtioted, 18 ; 
403 — 408. 

de[>ths. See soundings ami toluraes. 

Dcr en:^lisrhe Air^riif auf Tibet, by Seen Tledin. 
(|uoted. 18 ': 523. 

desiccation, of 'Tibetan lakes, 18 : 506 560. 601 

604; in ( entral highlands. III: 467. 468. 502: 
IV; 218—210. 228 — 235. 237, 242. 243. 240 — 
257, 460: in S. 'Tibet, 18 : 25 — 2t). 35. 38, 73, 
lOT. 104. 137. 160 — 17^' “^ 3 * 5 ° 9 » 

IV: 51S, 520. 521, 526— 52S; in 8V. 'Tibet. 18 ': 
278. 306 — 300, 31 7. 33 V 345 347 - 484- 517- 

lie Jin. yeiirnev in Central .4sia /J 


diabase. Ill: 16. 38. 82. m;. 210, 21S. 234 — 235. 

250, 277. 357. 405; 18:40611. 

Uiary. Roi khilTs ijiiotc'.. 18 : 454— 466, 46, s. 

Diarv ('/ a Juiirnev arnn Tibet, by Tower. i[uoted. 
18': 5 14— 515. 

diorite. 111: 16. 411, 234 -235. 27;. 352, 533; 18 : 
131. 402. 407, 408. 

disintegration, of inouut.ii nwiiges. 111:86— 87,00 
or, 03. T 17. 120. 207 208. 30S, 416 — 410. 440. 

446—448. 54S; l\ - 5 — 8. 34S, 414: in Astin- 
tagh and 'Tibetan p'.iteau c ompared. HI: 30S; 
in 8V. 'Tibet. 18'; 414- iiee also Denudation. 
Dod Xluhained Khan, 18:417 — 418. 
dogs. Ill: 507, 

drainage-basins, internal. HI: 90. 102—117, 120 tf, 
17!), 21 6 — 226. 244 — ■245' “2 5 - 5 ^6 ,D o - - ' 

340— 344- 413 — 415. 54I''— 5 70' • 5^’ = 

ill valley S. of Arka-tagh. HI: 548 
Kum-kol. HI: 413 — 415: Sartang. HI: 340— 3.14. 
drawings. See Rock-di.iwings. 
drift-sand, in central hi.gdilands. HI: 87. 455: in 
Knin-kol valley, HI: 51 — 64.67: in X. Iibet, 
HI: 51— 64. 67 81— .\V 200 -202. 207 — 200, 
231, 240. 237. 261, 328. 57* • Schejok valley. 
I\': 401.404: in S.''lil)et. IV: 301; in 'Tsajdam, 
HI: 302. 

duck, llrnlimini. I8';5iu. 
dm ks. See 88'ild-duck. 

(lune.s, on central higliktinls. HI: 87, 157 158. 

452, 54S. 555. 556: m Desert ot (lobi. Ill; 3S5 ; 
of Kum-kol valley. Hbti — 64.66. hy.-inX. 1 ibet, 
III: 28. 33. 51—64. 61 '. 67. Si— S 3. 200--202. 
207 — 200. 257. 261. 328. 53 7- 3741 iit S. 1 ibetan 
vallevs. 18': 220 — 221. 301. 3*5" 34*1 i'* Isaj- 
dam.' HI: 577: in 'T.schmien t alley, HI: 33. 200 
— 202, 207 — 200. 

dnst-ha7e. in Sandschu glen. 18 ; 438 — 442. 
riutreuil tie Rhins. 18 : 44', 4^)8. 460. 477,41)3,404, 
304, 507. 5 16. 530. 538. 530. 545. 547 - 550 ' 5 *^*" 
57 3 ft'.. 385. 580. 601 : i IS journey, 18 ': 49S 506; 

l.ike-altrtude.s. 18 ': 580, 391. 503; murder of. IV: 
417,471: route. Ill: 444 : 18 : 8 1 . 48S, 542 543, 

543. 359. 374 * on Selling-tso lakes. 18 : 500. 

Eagles, III: 3S. 133; IV: 12. 36. 
earth-ca'es. Sec (Irottoes. 
earthenware vessels, 111:478. 405- 
earthijuakes. III: 530. 

earth-rats. Ill: 70, 12S. 132, 147. 510; 18 : 122,130. 
eggs, 18 ': 440. 

F.kholm. Dr. X’.. 18 ': 72. 35<i. 3 °-" 33 ''^- 597 ' 
encainjiments. ot 'Tibetan nomads, 18 : 7, 8. 11. 12, 
14. 23, 24, 41, 411. S2,t)C', (15. Toi. 103. 104. 116. 
122, 135. 130. 146. 180, 100 ti.. 235. 230. 258. 
309.465,471. See alsO Camp. 

F.nglish Fxpiedition to Lhasa. 18 : 324 534 ’ 

erosion, on central highlands. HI: 8S. 00. 157. 448. 
545 :IV:ii4, i5[.234.4‘’5-466:inLadak. IV: 363. 
367; in X. 'Tibet. HI: 280 285.354 352 ' 

— 364, 366. 30 1. 420. 424, 426; at mouth ot 
Satscliu-tsangjjo. 18 ’: 10: in 88. Iibet. IV ; 305. 
3 - 6 - 33 ''>- 37 *— 573 ' 


So 
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erratic blocks. Ill; 247. 

Kxpiorativn (f 'J'lhet. Saudi lertt’a. IV: 447. 

F,//V of !ht 'r<ai!o;-p,\ by Waddell. I\’: 520. 
I'liihner. i\b 44S. 470. 
fiebK. leiraied. I\': 364. 
fish, on central liiyhl.inds, 1[[- 12^.131,47,^,480; 
I \ ; T 1 7. 13 1 , 134. 142, 11)3. 18c. 2 30, 20 T. 451: 
diied. hoin ,\bd,il. HI: ,383: in X. dibet. I\ : 
470.400: in S'-lliny-tso bike--, l\: 3i; in S. Ti- 
bet. 1 \ : 313. 520, 6c!; m V. 'I’lbet, 1^:265. 
271, 20S. 3 1 5. 34.S. 

fishing, at Cainji X' n (igcil, !\':ti 2: at Camp 
\( in ( 1001). 1 \': I 17 — 1 1,8; in Jagiii-ra|i,u,x, IV: 

Hies. 111:8,128,476; IV; 00, 106. 434. 
flints, I\ : 463. 
flow el III: 303. 

foothills, of .\nainbariiin-nla. Ill; 367, 370, 384 
ff.; .Vrka-tayh. HI: 6.8 — 61,: ,\stni-tagh. III: 5, 

3 ^ 7 ' 3 ' " 3 -°- 

Forstth. 13 ': 47 7. 478. 

fort, rtiiiie'd, at H.tsch-jol, HI: 20: .-\bii Kekr, IV: 
430: of .Abu Hekr's time. IV:430; Karatil. IV: 
436: ruined at Kuigbaii-saj. Ill: 16. i8;ofSt:gct- 
karauh IV: 425. 

Four YtLin fournev/u.^s f/irou,s^/! Groat Tibet, by 
.V — K — . 4uoted, I\': 470 —473. 
foxes, HI: 40, 1 23. 147, 
fo.x-trap, HI: 32c — 322. 

freezing, in valley S. of .\rka-tagh. 111:560: of 
'Tso-ngombo, I\': 201 — 312. 

Frcshfield. 1 louglas, I\': 524: on the F.nglish Ex- 
pedition, IV: 531, 

frost. HI: (11--02, 1 1 7, 147, 162, T64, 165, 218.416, 
430. 450. 5(10. 562; I\': i6d. 

FiiUerer. IV: 448. 470. 

Gabet. IV; 454. 460. 

gad-thes. 111:4.58,476; I\': 434; and ktilan.s, III: 

58; and wild yak.s. III: 5.8. 
garlic, wild. III: loi. 462. 464, 465, 501. 524: IV;;. 
gazelle. I\':5i5, 
geese. See wild-geC'e. 

Geikie. James. I\': 50. 
gendeng, gue.st-hou«e, IV: 43Q. 

General Frselievahkif s Forsknini^sresor, ipioted, 
IV: 448—430. 

Geo^etraphieal Results of Tibet Mission, by Young- 
husband. 13 ': 533. 

Gill, IV: 471 -473. 471). 

Gl.iciated Mt,, S. of .Vrka-tagh. Ill: 82 — S3, 92 — 
00. 105. 

glaciation, evidences of. 111:83, 105.440; 13 ’: 202. 
344. 605; in Selling-tso region. 13 ’: 42 — 43.46 
— 48, 57, 50 — 62. 66. 60. 71. 
glaciers, of .Anambaiuin-ula, III; 338; on central 
highlands. Ill; ,83, 92. 142, 152. 330, 480. 486; 
IV: 6. ic6, 450. 452.407; in X'. ’Tibet. 111:60, 
70. 179. 547. 558 — 550: 13:483,488,400; on 
Schah-gandbchun, IV: 141 : in Schejok valley, IV: 

400—413. 


glens right and lefts. III: 1511.: of .Anambaruin- 
gol. III: 325: .Anambaruin-iila. Ill: 354 — 386; 
.Ak.ito-trgh, 111 : 240, 275 — 288; .Arka-tagh, III: 
lOo— 167: .Astin-taeh. Ill: 255. 310. 326 — 320. 
300—410; B.isch-jol. Ill: 20 — 22: Flos-tschat. 
I\': 428 — 431, 433: of I fschong-duntsa, HI: 
360 — 370; I fiint'a, HI; 355 — 357: ice-boiiiid. 
Ill: 487 — 402; IF. e-tschiinen. 111:252; transterse, 
of Kaltr-alaghan. 111:214; transverse, of Kara- 
k.isch, iV. 426 — 428: Kcan-bi.lak, HI: 231 — 235; 
Lu-tseiiuen-tsa. Ill: 373 — 378: . 3 Iandarlik. Ill; 
33 — 37, 244: Paschalik-saj. Ill: 238 — 241. 251 
— 253; Saiiighliik. HI: 20S — 210: Sind riser. 
IV: 379; Tailik-bulak. HI: it — 16: ’Toghri saj. 
HI; 1711 — 195 ; Tscharklik-su, 111 ; 300 — 306 ; 'Tus- 
bulak. III: 2 14 — 215. 
gnats. HI: 302 ; IV: no, 

gneiss, in Akato-tagh. 111:247; at foot of -Anam- 
baruin-ula III : 33S, 352, 372 ; .Astin-tagh, HI; 
23f). 326. 403; Kalta-alaghan. HI: 261; 'Tschiinen- 
Utgh, 111:32.34. 

goat.s, of Kirgis, 1^426,430; wild. 111; 326,405. 
463, 476: IV. 241. 

gold, in X'. 'Tibet, 111:385: IV; 4,81. 
goM-inines. of Bokalik. HI: 51: Kapa, III; 520; S. 
'Tibet. IV: 530: 'Toghn-s.ij, HI: 183 — 1S5; 'Tok- 
dschalung. I\': 211, 
gomiia, monastery. I\': 384. 

Gordon, IV; 478. 

granite, in .Akato-tagh, HI: 241, 244. 246, 247, 277; 
at foot of -\nanibaiuin-ula. HI: 335, 338, 347, 
35 -- 355 - 372. 376. in Arka-tagh. ill: 67, 

70.80.82, 175; .Asiin-tagh, HI: 14. 16, 24, 180, 
181, 183. 187. 107— 190. 207, 230, 231.234, 
236, 238, 230. 317. 32T. 326, 306. 400. 40T. 40.3; 
tential highlands, HI: 86. 163, 567. 572. 576; I\’: 
456,463; Kalta-alaghan, III: 48, 53, 210. 212 ft.. 
228, 261; W. Kwcn-lun, III: 5211, 532-'-534: 
IV- 425. 420, 43T, 481; Fadak, IV: 348 ff., 352, 
. 125 ' 363. 3 ^ 5 ' 3 't*^d beside Panggong-tso. IV: 344; 
in S. 'Tibetan highlands. IV: 131, i.So, 201 : 'Tsaj- 
dani, HI: 2Cio, 204: 'Tschimen-tagh. HI: 32, 34, 
35 ' i 7 ' 3 '"'' 41. 4,1' 45 ; be.side 'Tso-ngoinbo, IV: 
288; in W. 'Tibet. IV: 391 — 3(;2. 307, 400, 402, 
407 - 

grass on .Akato-tagh. HI: 27, 245; beside .Anainba- 
ruin-tila. 111: 332. 333, 336. 350. S'JS. 37<). 3s‘^2; on 
.\ra-t.tgh, HI: 47: .\rka-tagh, HI: 70, 77, 417, 419, 
423,420.457; .Astin-tagh, HI: 1 7. 320, 32 t . 305 . 
307, 30S, 401. 403: central highlands, HI: 88. 02, 
<14, 05. 08, 103, 104, no, 120, 122,124,130,131, 
[35. 140, 142, T43, 145, 147 ft'.. 153, 157, 150, 
160, 162. 163. 166, j 74, 182. 183, 186, 188. 1 117 ff., 

433 ' 43 ^' 43 -''’' 445 : 447 - 454 - 45 ^- 457 ' 45*6 4^o, 
465, 468. 470. 475. 477. 48 r, 4()5, 500, 50A, 505, 
506. 510, 522; I\': 6, n, [4, 17, 23, 455 ff., 459 
ft., 462, 473, 485 - -487. 4()0, 50(9 548, 540, 552 ; 
Kalta-.alaghan. Ill: 52, 53, 55. 214. 260; Kiim-kol 
talley, HI: 64, 67; \V. Kwen-liin. IV: 425,439; 
Ladak, I\ : 348; beside Panggong-tso, IV: 315, 
3 i'b , 53 ^': Selling-tso lakes, iV: 37. 40, 53, 55, 
64. 68, 86, (|o, 93, 95; in S. highland valleys, 
IV: Si — 82, 109, no. 121, 133, 135, 142, 144, 
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15S, 173, iii'i. 200. 217, 220, 23M, 240, 244, 250, 
25(1. 2E1. 5[(): on 'INc'iMinen-ta^h. HI: 30. 32, 35, 
43: lifMcle 'lNo-nt;oiiibo. i\': 205, 2S2. 2S7, 2<S(|, 
205. 300, 304: in \V. 'I'l’net. I\': 404. 405,407, 
5 t6. 

gras^hoplicrs. IV; no. 

giavel, banks of. in sait lake. 111: 10^, loS. 

gra'veband-shingle. in .\kaio-tagh. [11:240: at foot 
of Ananibaruin-uia, III: 335. 3S7, 357. 35", 360. 
. 1 '^-- 3 'V- 3'jS. 372, 378; in Ara-tagh. Hi: 48; 
.\rka-tagh, III: 174, 175, 545: \ alley S. of Arka- 
tagh 111 : 574; -A-'lin-tagh. Ill: 8 — ro, 13. 10, 
22. 28. 1S3. 233. 23S. 301. 31)4, 31.5. 403 : beside 
Indus. 1 \’; 358, 363. 380. 388, 385: in Kalta- 
alaghan. Hi: 2:2; Kwcn-Iun, l\b 425. 428, 42S, 
438 — 43'! 441,534; beside Panggong-tso. IV: 
320. 322. 33c: in .S. 'I'lbet, 1 \': 2 26 — 2 2 8, 23 1. 
24S; rsajdani. Ill; 21:4 : 'i'si hiinen-tagh. [11:33, 
38. 30, 200; be'ide 'Pso-ngoiubo. lA': 285 — 286, 
260. 271, 273. 207, 307; in '.V. Tibet, IV; 403, 

405- 

Gycut Icc J. Cicikic s, I\ ; 50. 

greenstone, at foot of Anauibaruin-ula. Ill: 347, 
355. 360. 382, 372: in Aika-tagh, HI: 77; Astin- 
tagh. III: iSd, 30S. 305: central highlainls, IV; 
131, 133. 162,222; in 'r.sajdarn. 111:204. 

Grenard. IV: 77. 84. 44S. d'bV 5 t 4 - 5 - 3 - 537 . 
53S. s45. 5.;7; on Tibetan idiinate. 111:477; his 
journey. IV: 408 — 506; on Kw en-lun. I\ : 547 — 
54S; 'I'lbetan lakes. 1 \': 503 — 504: his Le Tibet, 
1\:5o 5""5^^’ nia[>. 1\:502 5 ^ 5 . 5 ^ 7' 5 3 

530. 541. 545, 575; Moniagnes Rouges du Sud, 
111:452: pass altitiuh’s, IV: 547; on 'I'lbetan li- 
\ers. I\': 504: Selhng-t.so kikes. I\’: 500 — 503. 

Gionibtscl!e\.skij, his journey, IV: 475 — 476, 523. 

grottoes, on central highlantls. I\': no. 128 — 120, 
234. 240: in X. 'I'lbet, III: 36), 203 — 204. 212, 
200. 363, 367. 405. 530; Se'liejok \al!ey. IV; 400; 
beside Sclling-tso Likes, IV: 60, 73; in \N . 'I'ibet, 
I\': 275 — 277, 322. 

guest-house, at .Matjui. JV:373. 

gullies, at mouth of Satschu-tsangpo. 1\': 17 — K). 

gulls. Ill: 105, T33.443, 462,581: IV: 3T. 63, 71. 
75 • 7 7 - 185 - 73 - 

g\[)suni. on Tibetan highlands. Ill: or, 150. 447, 
448. 451.452; e!e\ ations. 1\': 25 1 - 253: tonna- 
tion.s beside Takor-tso, 1 \’: 158. 150, 181 — 170, 
172: in N. border ranges. HI; 416. 410. 540; 
S. Tibetan valleys, I\': 155. 158, 173 — 176. 103, 


213. 

214. 

218.217. 221. 2 

“ 3 

227, 

'I -> 0 

- 0 -' 

2331 

240 

“54 

.527: 'Psajdam. HI: 20 

7 - 
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in central highlands. IH 

: .h 5 . 

SS-- 

So. 0 1 

• 07, 

1 Id. 

130. 

132, 148. 451. 463. 

471. 

474 - 

477— 

■479. 

4S6, 

, 482 . 

525 ; IN': 3O. Oo, 7 

' ' 7 5 

■ 452 

■ 458 ; 

L.a- 

iklk. 

IV: 3 

87 ; X. Tibet, HI: 

5 7-7 

4. 7 'S 

, 429. 

510. 

541 - 

■ 544. 

;45; S. Tibetan \ 

alley 

s. IV 

: 124. 

519- 


halleflinta. IN': 50. 

hangeit. gull. Ill: 443- See also Gulls, 
hare.s, on central highlands. IH: 88. 124, 12S. 149, 
440, 470, 473. 476. 481, 501, 505; IV: 7, ri; in 
N. Tibet, HI: 31, 40. 53. 87, 212, 214. 268, 411. 


417.422: S, Tibetan \alleys, IN’: 105. 143,223, 
233 : \\ . 'i’ibet. 1 N’: 285 . 

Hassenstein. Hr. 1 !.. IH: 82. 71. 72; IN': 48S, 4(1 1 . 

405: map of. HI: 62, 7 I, 5 78,. 
hawks, 111:473. 

H;iy\vard, IN’; 47S. 

Hennessey. IV: 472. 

hide, of wild camel, value of. Ill: 301: of wild 
yak, \ alue of. HI: 301. 

highhinds. d'ibetan, \ie\\s on. IN'; s. n: 'I'lbetan. de- 
scription of. 111:448; landsi .ipes on, lli:4|2-- 
443- 45 7 - Et I'dssnn. 
hoar-frost. IV: 10. 11. 

Holdeiei. IN': 448, 470. 

homokigies, gei''era[iliie'al. Hi: 114 -118, 240. t45: 
IV: 5 mS- 52 o.' 

liorses. Ill: 340. 342. 351'). 405. 527, 5 10; IN': 14, 411. 

57.70.00.304: ot Kiigis. IN': |_2ii. 
houses, author's in Sihejok. IN’; 305 — 308; :Lt I )ru- 
guLi. IN': 38S; .u Dschimre. IN': 354 -355: at 
Hem:. IN':385: of Mongols. 111 . 330 — 331., 173. 
378: at Samk.uig, IN': 350: of steme. HI: 550: 
of older 'PselKirkliks. 111:301: of Tung;ms, IH: 
3 7 *'- 

blue, IN': 454. 460; criticised li_\ I’rsc he\ aKkij. IN': 
472. 

humble-bees, IN’; cic. 

hunters, .Mussulman. HI: 184. 254; Tibetan, III: 474. 
477. 500; IN': 4: from Tsehci tsi hen. HI: 102; 
attai k Mongols. HI: 308. 

hydrograjihy, of Ih e-tschinlen-^ alley. Ill: 25 1 —256; 
Kum-kol \a!Iey. Ill: 54-- 56. 63-- 67: Panggong- 
tso. IN’: 345 — 34O. See aKo Ri^ers. 
hy[ isometry, of Ventral Tibet, IN': 585 — 504. See 
also Altitudes. 


Ice. on Ajagh-kum-kul. HI: 220: in .Nkato-tngh. 
HI; 203. 205: at foot of .Nnambaruin-ula, HI: 

33 D 334- 337- 347- 348. 355. 36S. 37-’.— 374. 
31 ~- 18 Arka-t;igh, HI: 78, 422. 425. 427, 
432,433; Astin-tagh. HI: 266. 3 i 5. 3 1 6. 320, 322 : 
.-\t.schik-kijl ri^er. HI: 170; central highlands, HI: 
436. 43S. 441.475,480.486.487: IV:463.4 oii— 
500: formed in layers, 111:480; near Ghas-kol, 
111:208 — 260,273: in (bhas-kol stream, 111:271 
— 272: in ice-bound glen. HI: 485 — 402: Ihe- 
tschiinen. 111:242,247: Indus valley, IN’: 363 — 
387. 372 ff, : at Jusup-alik. HI: 238: in Kaka- 
alaghan glens. HI; 48. 214. 246: glen of Kuin- 
bulak, 111:233; Kumda:i glaciers. IV: 41 i — 413; 
Kum-kul \alle}'. HI: 210: NN’. Kwen-lun, IV: 425, 
420; Tad.ik \alleys, IV; 348, 350 — 353, 355; 
Panggong-tso. IN’: 315 — 316.318 — 320: Pang- 
gong-tso valley. IV: 341, 344: Saitang. 111:208, 
340. 342. 343: glen of SaMighluk. HP 200: Sche- 
jok valley. IV: 401 ff,. 406. 40S. 412 ff. : S. Tibetan 
valleys. IN’: 135, 136. t6o. 175, to 6. 204,221,226, 
234- 235. 24°. 243- 240. 250, 258. 26c— 282,2('.5. 
518. 522; at Temirlik. HI: 2O5: in Tt>ghri-saj 
glen, ill: 1S3, 187; Tsanger-schar, IV: 314— 315; 
at Tschigelik-kasch, IH: 267, 268; m Tsihimen 
valley, Ilbaog: Tso-iigombo, IV; 271 — 312; at 
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'l’u^-buLlk, 111:212; in UMin-sihor. Ill: 24, S; W. 
'I'il'ct. l\’:4iS.420. 

K c-buiind ^len, 111:4^7 — 4')-- 

u c \(.l(\in.)cs. HI: 204, 347; !V: 4 „ 7 . 

il.i. Sec ( iad-liic'. 

lie-., l.iiidinaik^. Sl-c aKo Stones, a-, landm.irks. 

lnsci-i|itii>n, Cliinc^e, III: 322. 

internal dniinatte .ireas, I\’: 7S2. .See I tramaye 
basins, niteinal. 

In 'J'u't't an, I Clii/h'sc J'lirkcsta/u by Deasv, ([noted, 

1\': 5 i')-~5 1 7. 

iion, inagnetie. Ill: 47,2. 

irrigation, C’hine^e, III: 374. 37(1; at Dal.ri-kurghan, 
111: 530: beside Indus, I \': 35.S, 303 ; in l,.Ldak. 
I\': ,[^4. ,ibb ; Sandsehu glen. IV: 44 1 : at 'I’m h.rrk- 
lik. III. 3, So — 301. 

i'.kinds, in N.ikt-'ong-tso, I\’: 40, 41, 46 — 3S, 70; 
salt lake. Ill; 104. 105; Tsi hargut'tso. I\’; So — 04. 

Is Sajsana /sili,'/rs Hami v Dint, by rrsche\al- 
•skij, (juoteil. 1\’: 450 — 433. 


J.ikub l!ek. IV: 477,47s. 

japkak. (.ui (cnititd highlands. Ill: SS. 107. 143. lO;. 
444 - 445 - 447 - 45 7 - 45 ''- 4 '^-- 4i-'5.4bS 524; 1 \': 7; 

K. 'llbet. Ill: S 2 . I On, i.SS. 1 o(). 707 , Toil, 234 , 
- 5‘'- .hi-' Ja5' 4 1 1 • 4 1 7 : S. highl.ind \allc}s. IV; 
242 , 277 . 270 . 287 , 324 . 328 . 330 ; \V. 'I’ibet, 

IV; 4-’4. 

japtsi ban, [dant. 111:336, 337. 
jar, erosuin-gully. HI: 30: tciraees, IV: 17 — \i,. 
jtisisi, teiiaiced gra/ing-groiind amongst moLint.iiiis, 
III: 2 58, 

jajlak, pasturc-yround. 111: 35,48, 74, 243; IV: 430. 
jer-baglin, [ilant. III; 444; i\'; 7. 
jilgha. lauine. Ill; 14. 

Johnson, W, H.. 1 \'; 476: on the Polti route, IV: 
476. 

Journey aor,hs libet, by l.ittledale, ijiioted, IV: 
5 oS — 300. 

Journey round Chinese Turkestan iko., by Care}’, 
ilLloteil. I\’: 500 — 510. 

julghunlik-jei . e'ountry in winch tainari.sks abound, 
HI: 254. 

junipers. IV: 400. 

jurge, orongo antelujies. See Anteloj^es. 


K.ijir. broad \alley. III: 46. 
kakir. See Saj. 

kamisidt. m X. 'Pibet. Ill: 7. 12, 14. 15, 17. 20,3011.. 
204. 24(1, 240, 265, 266, 2OS, 273, 203, 208, 303, 
0- 340 - ,i4^s 370. 304; beside 'I'-so-ngombo, 
1 \ : 2<S(i, 287; in \V. Tibet. IV; 300.405." 
k.in. mine. HI; 1.84 .See ( Tohl-minos, 
kara-biiran, saod-btoim, HI: 302; IV: 440. See 
Sandstorms. 


karaul-ehaneli, watch-j.ost, HI: 266. 
kasch, shnre-terra(.e, 111:270. 
kasghak. fox-traji. HI: 268, 320— 322. 
ketuieii, .s[.,ides. HI: 2^4, 
kigis, te't carjiet, HI; 405. 

Kiialihoff. A., on Central Asia and Tibet IV- 
534 n- 


Kirgis (Kirghiz). IV; 425 — 427, 432. 435 tY. ; camels 
of. IV: 42 S. 

Kishcii Sing, IV: 477. 47S. 

kists, stone. 1\ : 34,? ■ 35^- 35-1 35^- 3 5 3 5 31*3 ■ 

3''’5- 

Kjellstroni. Lieiit. IV; 541. 
kokiiiet, goat. Ill: 326. See (loats. 
kona-schahr, ruined building.s. 111:254. 300, 31)1. 
koruinltik, choked with grat el and SLone.s, III; 3(14. 
Kosloff. Ill: 301 : IV: 220. 44S. 476. 470. 
kouruk. plant. Ill: 223, 241. 277, 2S6, 414: IV: 405, 
_4-b- 

Krishna. IV: 44S; his journeyi IV: 470 — 474: map. 

I\ , 4 7 “ 47 4* 10 Lite. I\ :437. 4^0. 5-5 - 5.1.1- 5.3''’’- 

kulans, on central highlands, HI: 100. J24, 128, 
132, 142. 147, 140. 443, 456. 462. 405, 46s. 470, 
4;.v4/b. 476, 481, 5^^ - 5^-^( 5’t^5’ 5“.3' 55“- 5^4- 
570.571: I'l : 7. I 7. 36. 82. 496 ; dead, lYhiSr; 
and gad-flie.s. HI: 58; in X. Tibet, III: 31. 36, 40, 
45, 48, 53 tt.,67. 70, 170. 183, 106. 214. 260. 2 68, 
370- 322, 379- 401. 405- 413. 417- 4-’-’- 4^3; 

485; S. I’lbetan talleys, 1\ : 103. T38, igo, 17S, 
iSo, 221, 231. 233. 236, 23'). 240, 5 10: skull of, 
a.s ownershiii mark, III; 1S4; and wohe.s. HI; 58; 
young, I\': 182, 
ktiruk. dry, III: 394. 

Ladakis, I\’.- 337—338, 341, 352, 3S3. 380, 3()o. 
422,423,425; coolies, IV: 371; hiring charges, 
IV;30T.- indifference to altitude, l\':4r4; tents 
of. 1\': 332. 

lajdang, clay e.xjtanse, IH:2}5 — 246. 
lakes. altitude.s of, I\’: 580— 5(13 (see also .\lti- 
tudes. ot lakes); annular. IV: 68 — 60. ma —203: 
chaiius ot. I\ : 124. 5ip8; classifications of. IV; 
600 — 604; dcsiccatitiii of (see I lesic catu.rn); 
freezing ot. in X. 'Iibet III; 430; shrink, ige 
of. 1\ : 25 — 26, 35, 38, 73, rot, 104, 166 — 
171. 103. 200, 218 — 2i(), 228 — 235, 237, 242 — 
243, 249 — 257, 27S, 30'J— ,500, 31 7. 331, 345 — 
347i 484' a'!' 5'^- 5-°- 5-'- 5-*^ — 52S. 5(16 — 
598; soundin.g.s (see Soundings and Winnies); 
twin, lib 56—67, 101— 1 16, 304—307, 34J, 578; 
I\ : 522. 528-- 520, 601 ; tyjics of, I\': 6t). 
lakes, .-\dd.in-tso. 1\’: 33. 05. 07 - Toi. 

in valley S. ot Arka-iagh. HI: 547 — 57(1. 

— Aru-tso. 1\ : 514. 516, 601, 

— .\tschik-koI, HI: 169 — 174. 
b.itsa-siiign I\:2i7 — 220. 

Iluin I so, I\ ; 520. 

— on central highlands. 1\'. 6 ff,, 12, 13, 85, 87, 
02. 114, 101 -138, 152 — 156. 160 — I b.]., 4 14,.; 2 6, 
dj I 413' 45- — 454' 45^ — 462, 467 -4(18, 501 

5 z4' 5 f f • 

— D.uLrii-tso. I\': 102 — 1117. 

n.agtse-tso. 1\': 104 — 106, 108. 

— Hangra, I\'; 512. 

I K'tsche-tbO, l\':22i — 227. 

— G,aring-t,so, IV; 78. 513. 

— Gh,a,s-nor, HI: 12 — tr -’67— ->7’ 

rr ' ' —/“• 

njrschu. I\ : 2 oq, 212. 

— Hupinn iv- - 

Jauidok-tsi.), l\ ; :;c6, 601. 
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kikes, Keteii-goL IV: 463. 

— Kum-kol. Ill: 56^67, 114--! 16, ’00 — J26, 
251) — 260, 413--415, 601. 

— Kurlik-nor. 111:575. 

— Kyaring Cho. 1 \': 78, 513. 

— I.akor-t^o, IV: 15 i — 173. 602. 

— Luiua-ring-tsu, I\’:2ii — 215. 

— Mangtza Cho. IV: 5 14. 

— .Markham, H': 510. 521. 

— Mcmar Chaka. I\':5iS. 

— Nain Singh 1 \ : 570, 505. 500. 600, 605 — (>07. 

— Naktsong-tso. I\k 38 — 71,51)6 -507.601. 

— Oinan-iho, IV: 184 — 1S5, 11)3 — 107. 

— Perutse-tso. IV: igS — 203. 

— salt lakes. III: loi — 118. 137. 

— of Schor-kol, 111 : 242. 243. 

— Selliiig-tso, IV: 21 — 37. 75 — 76, 1)8-- 101, 5C0; 
comments on. I\':g8— toi. 

— Shemen Tso, IV: 518. 

— Tengri-nor, IV; 40S. 500. 513. 514. 

— Tosun-nor, III: 575. 

— 'I'rashi ts’o-nak, I\’: 450. 

— Tschargut-tso, 1 \': 82 — 05.08—101, 

— T.solla-ring-tso. I\': 207 — 211,214 — 

— 'rso-ngomho. I\': 260 — 312. 521. 

— U.sun-schor, III: 247 — 240. 

Lama. Dalai. See Dalai Lama, 
lamas, of Hemi, IA':387. 

Landon, on Jamdok-tso, IV: 526 — 527; h\^ L/tusd 
quoted, IV: 524, 525; bis map, IV: 526. 
lava, I\’: 494 — 496. 

Lei he. Prof.. 1 \': 31, 76. 
lenger. guest house, IV: 440. 

Ze Tibet, by (Irenard. quoted. I\': 505 — 506. 
levelling, beach-lines of Lakor-tso, IV: 165—171; 
beach-lines of Perutse-tso. I\': 202- 203; .shore 
of 'Pso-ngoinbo, IV: 28S, 307 — 30S. 

Lhasa, by Landon. quoted, 1 \': 524. 525, 527, 532. 
Lhasa and its Mysteries, by Waddell, ijuoteil, 1 \': 
5-7 

lichens, 111:425,481. 

limc.stone. III: 540: IV: 46, 450, 463, 464. 

Littledale, III: 545: I\'; 3. 14, 15, 34, lo.S, lOu, 147, 
184, iSo, 220, 246. 448, 468, 460. 5 lo, 530, 550, 
585. 503. 509; in Anambaruin-gol. Ill; 326— 327; 
altitude of Selling tso, IV: 502: his journey across 
'I'lbetan highlands. I\': 507 — 509; maj), III: 18, 
317, 320. 326—320, 385; 3, [5, 27. 43, 78, 

102, 132. 134, 142, 1S4. 188 — iSo. 2)6. 220; 
geographical names. IV: 1S4. 186: jiass-altitudes. 
1\'; 573, 575 — 57S; route. I\’: 14. 102. 107. no, 
116, iio, 123, 125. 131. 134, 140, 142, 143. [45. 
152. 154, 158, 177. 188 — 180. 21 1 -21 2, 370. 

444 ' 5 ^ • 54 - 5 4 . 5 1 545 ’ 22 9 ' 574 ' 5 '''^- 5^75 

among .Selling-t-’O lakes, l\'; 78; on \olcanoes, 
IV: 124, 125. 132. 
li/ards. 111; 67, 1 28. 160. 

Lo(/y, 1 \': 470. 

loess, deposits in Sandschii glen. IV: 441 ; terraces 
at I’emirlik, III; 203 — 204. 

Lo[)liks, pronunciation of. Ill; 73. 
luma. o[ien pool, I\':25o. 
lungma. grass, 1\':5!6. 


Magnesia, sul[)hate of, R':5iS. 

.Majsud Eaj. of Kaschgar, IW- 443, 

Malcolm. 111:05,512.555,578; I\ : 2 1 2, 448. 457, 
journey in X. Pibet. IW 484 — 402. 
mandar. climbing-jilant, HI: 33. 
mane slabs, IV; 125, 120. 196. .See also Obos. 
-Manning, IV; 525, 526. 

majis, aiithor'.s, of 'I’lbet, IV: 537 —546.505 — 506; 
Boncalot’s. Ill; 60 — 63. 251 — 252, 276; l\h 41)3, 
507 : C’arc} V, HI; 60 - 62. 2 5(). 250, 3 57 : 1\': 510; 
Deasy's, IW 228, 230. 232. 515 — 5 16; DreDard's, 

1 \ ; 502^ 504- 5 ° 7 ’ 53 ^’ 539 - 54 i' 545 - 575 t 

Krishna's, D'; 472 — 474; Landon's, 1\': 526; 
I.ittledale's, HI: iS, 317, 320. 326 — 320.385: I\k 
3, 15. 27, 43, 78, 102. 132, 134. 142. I 84, 188- 
i8q, 216, 220; Mongol. HI: 385: N'ain Singh's. 
I\': i8(), 21S — 220, 231, 245. 258. 527: Ttttr- 
manns Mitteilnngen. 1 \’: 474, 405, 525; I’jeit- 
.soff s. III; 51, 71 ft'.: Pr.schei alskij’s, HI: 71. 180. 
357: 55 -; Rauling's. IV: 272, 317, 518; 

Riiboroi'skij's, HI; 51, 52, 60—62, 72. 78, i68, 
176— 178, 18S — 180. 103. 2 1 7, 4 16. 4 1 7 : Rock- 
hill’s, 1 \'; 454, 545; of Russian Cleneral Staff, 
HI: 50. 71 ft'. 103. 213, 214. 253, 255. 256. 250, 
288—280, 314. 338, 341 ft',, 358. 370, 410; IV: 
560; Stieler s LLandatUis, III: 51, 71. 72. 280. 338; 
I\': 546, 576: 'I'tbet and Surrounding Regions. 
Ill; 72, 2S9, 341; Turner's, I\'; 525; Waddell's, 
I\': 526; Wegener’s, I\': 44S, 537— 53 '‘>. 54 i; 
Wellby's, 1 \': 490 — 401. 

marble, HI: 241,246, 335; I\': 120. 131.402,403, 
409. 

Marco Polo, I\': 444. 

inatmots, on central highlands, HI: 128, 132. 147, 
153, 160. 501. 505, 508; 1\'; 138: in \. border 
range.s. 111:38.40.53.214.423; in \alley S. of 
.Vrka-tagh, HI: 561 — 564. 
marshes. III: 54 — 56. 342; 1 \': 36. 411, 104, 105. 1 1 1, 
123, 127. 130, 174, 200, 261. Sec also (guag- 
mire.s. 

Martin. Joseph, IV: 475, 
masar, 1\’: 426, 427. 

me.isiirement.s. .^ee Salinity, Scuinding--. Temjiera- 
ture, k'olume^, and Winds, \eloi ity of. 
melons, ill: 254; I\’; 440. 
mica. HI: 241, 243: 1 \': 453. 

mica-schist, HI; 48. kk), 261, 357, 372, 381, 405 -- 
406. 408, 413. 567: IV: 431, 439. 

Michaelis. 1 \': 4711. 

midges. 111: 31.35. 128: l\ ; 40. 

millstone, found in .Vrka-tagh, HI: 423 — 425. 

mines, gold. See Dold-mines. 

mirage. HI: 106. 208, 568 — 570; IV: 21. 

Mission Scientifhjue dans la Haute Asie. bv (Irc- 
nard, quoted. IV: 498 — 504. 
mist. 111; 64, 85, 07, i75i 3 - 17 - 354’ 351^’ 39^’ 454! 

I''": 37 ^. 463. 4S0. 405- 407- 

-Mohammed-i-Hamid, I\': 476. 

Mollah-Schah. IV: 13 1, 143, 145. 
molluscs, IV: 250, 252, 250. 2S3, 207. 318. 
monasteries, at Dschagtak-gorapa, IV: 354; Dschim- 
re-gompa, IV: 354 — 355 ’ Dschova, IV; 350; 
Hemi. IV: 385. 386; Lama-juru, IV: 368; Mascha. 
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1\’: Shi.il i(kn. IV: 471; Srakn.i, I\': 3S4; 

'raL;su-L;i)nipa, I\’' 358; 'I’lkbe-gomp:!. IV: 355 — 
35'*' 384- 

et J\i\s Jrs I'an^^iitfs, by Prschevai'-kij. 
JV: 44S — 450. 

Moiiuols. Ill: at)] .306,356.381 : IV: 45 1. 524: ramps 
of. Ill: 337. 35.8. 363. 368. 783: c.ira\an of. Ill: 
204; as ca\ ealwcllcis. Ill; 203 — 204; coukiuj;- 
[lOt, 111-427; legend. 111:370; li\ e-stork of. Ill: 
342, 356: map by, 111: 385; obo of. III: igi. 
340, 340. 356; pilgrim load of. Ill: 251. 422, 
427: 1\':574: of b.art.mg. 111:340—342.344— 
345. 34()-'-35 I ; shepherd-,, attaeked b_\ himtcr.s, 
III: 306; stone edifii es of. Ill: 330 — 331. 373: 
'raiKehi-iuir, 111: 343; IV; 461; tent of. Ill; 12 — 
13- 3.s'i, 573- 574- of Ts.ijdam. IV: 440; 'I’urgut, 
1\': 401. 404, 4118. 

nior.bouns, intlueni.e of, on Tibet, l\':45i. 
.Montgouiciie. I\': 476. 513. 531. 
moonlight, on Tibetan Like. 111:575. 

.Moure roft. I\’: 347. 

morphology, of Kitm-kol ^allev, ill: 63 -67. 
mosiiuitoe-,. Ill; 58, 64; IV: 00. 

meiNs, on i entr.rl highlands. 111: 05. jci. 122, 122. 
132. 140, 142. 447. 456. 457. 41.4. 465. 470. 477, 
481. 505. 524. :25. 501 — 563; IV: 230. 240. 456; 
in 'Ilbet. Ill: S. 37, 70, 77. 70. iSo. 425; i\’: 
435 : in W. Tibet. IV: 348. 
mount, lilts, ghrciaied. IV: 602 — 604: sacreil. of 
Krenak-tschinio. 1\: 124 — 130; ranges, of K. 
'I’ibet. I\:467 — 46S: Tischc' .dskij on. l\’:45o; 
N. 'I ibet, I\:48 i; of S. I'lbet. I\': 123. See 
.dso (.irogiaphy. 
mulberries, I\': 440. 444. 

Nam Siiigh, 1\ ; 3. ,84. jq-_ , ,j_ 

184. 24(1, 447. 44S, 505, 53S ff.; Ills juurnee. l\': 
510 “jEp lake-altitudes, T\ ; 500: Iiirge 

Like, l^ : 218 220: lakes. i\ : 57*n soo, 

600. 605 — 607; his I.iiraa-ring-tso. I\’, 211 — 
212; in.ip, [\ : 1.80. 218 — 220, 231, 245. 258. 
527; pas.s-altitLide.s. [\ : 571). 5,88: route. IV: 189 
21 T. 212, 2 1,8. 255. 586. 5S7. 
nara.tga open pooh !\': 230. 

Narrative of an Expedition of the Xameho. Iiy 
.Montgomerie, ijiioted. IV: 513— 514. 

Necdiliam. I\': 529. 

Nias Hakim Bek. of Chotan. Ill; 306: IV: 477. 

niseh.in. ownership mark. 111: 184. 

nomads. Tibetan. Ill: 503. 504. 508. 5 ro, 520; IV; 

14.473. ^ee also Tibetans, 
nonienelature. Asiatic. Ill: 62 — 63, 71, 72: of.Astin- 
tagh, 111:3.85; X. Tibet. Ill: 50 — 51.176—177, 
iSS — 180, 251 — 252, 272.338.4.81; I.ittledale's, 
lA : 184. 1S6: Trschevahskij's. Ill: 50 — 51. 61 — 
63, 71, 220. 272; IV: 481; Rockhill's plan, IV; 
469; in Sartang. Ill; 34 1 — 342.344; around Sa- 
tsrheo, 111: 358; in Tschimen \allcv. 111:33; ff 
S. 1 ibet. I\ : 58. 7.8. 136, 158. 176, 1,88, 203 — 
“06- -16. 223. 231. a72. 312. 367,436,439, 440, 
_443 — 44-4- 

A vuvtiie Gi.o,^raphie L niverselle, by Reclus. quoted, 
1\': 526. 


Oases. IV: 440. 442. 444. 

obos. Ill; loi. 518; lA'; 272. 320. 343. 305, 306; in 
.\rka-tagh. III; 560. 570. 572: \allcy S of .Vrka- 
tagh. Ill: 569; central highland-.. I\’:4,452: built 
by Cossacks. Ill: 438; on Mt. F.rcn;ik-tschimo. 
I\'; 123. 127, 730; l.adak. I\ : T02 —104, rri6, 
-44. 34-'>- 35-; -^longol. 111: 1 0 1 , 340, 34^ • 35^ : 
T.mg-la. I\': 432. 

Oliriitsdieft, HI: 341: lA : 470. 

Oldenbure, S., I\': 323. 

On Geo;e,raphi:al Pi'Sition of Yarkniul. bv Mont- 
gomerie, quoied, 1\’: 476. 
onions, IA';44o: wild. lA : 500. 

Orleans, Priiii'e Henri d’. Ill: 5.8; lA': 44S. 4S0, 403; 

his route in X. Tibet, III: 213. 251. 534. 
orogra[ihy. of Akato-tagh. Ill; 245. 253. 275 — 5SS, 
302; I\': 555—556: Arka-tagh. lAh 550—563: 
.-Vstiii-tiigh. Ill; 251. 280 — 320. 336, 384 — 385; 

547 — 55-1 central highlands, IV; 567 581: 

Hungliure. I\': 572 — 574: Kalta-alaghan, ill: 
220 — 231. 413; Koko-'-ehiH {'Ce (Arography of 
'J'schimen-tngh): Kwen-liin. I\': 537 — 538: Xame- 
less Ranue. 111:483 — 4,84; X'. Tibet, ill: 71— -73, 
176 - 177: 537: S. Tibet. IV: 147 — 14S. 245 

— 246. 370: 'I'ang-la. I\h 573 - 5 7 7. 5.8 i ; Tsrhang 
r.inges, 1\'- 577—580; 'rschimen-t.igh. Ill: 211, 
230- 23 I ; lAh 357 —35S: A\'. Tibet, lAh 256. 
orongo antcio[ies. Sec .Antelopes. 

Partridges, on central highlands. Ill: 140, 470. 
474.476.47,8.485.502: in l.adak. !\':363; N. 
Tibet, III: 33. 38. 40. 332. 360. 308. 405. 423, 
4.i3- 443- 447 1 1A':426; in ,4. 'I’lbetan v.alley.s, 
1\:82. 105. 150. iSo. 1 88, 221, 223, 233. 
partscha-tagh, (let, idled butte, 111:317. 

Jia'scs, in .-Akato-tagh, 111: 28. 240, 2S6. 

— .Amban-asi hkan-daean. 111:58,213. 

— .-Anambariiin-gol \allcy, HI: 335. 33S. 

— .Ara-tagh. Hi; 47. 

— -Arka-tagh. HI: 7 i , 7(1. .85. 175, 176, 425.430. 

— -Astin-tagh. HI: 21. 22. 20. 307. 404. 

— A\ ras-d,t\ .in. 111:40 

— central highlands, ill: 05. 142, 157, 162, 165, 
44'- 444, 450, 455, ff., 462: iA :5,8, 12, 13. 

— DatatO. Ill: 360. 

— Krenak-tsdiiiiio. lAh 130. 

— Candsi hiiluk-baschi-dacan, HI: 261. 

— C.indsduiluk-sai, 111:26:. 

— (Ihopur-.tllk, HI; 237. 

— Halim B.ai-s.ijning-chuani, 111: 260- 261. 

— lb. 0 -tschimen. Ill: 243, 

— Jaka-saj, HP 406. 

— Jaman-da\:m. HI: 307, 30,8. 

— Kalta-alaghan. HI: 2 i 5. 2 2 8, 2 3(). 4 1 2. 

— Kar.a-korum. IA:4i3 — 420. 

— Kar-jaghdi. 111:400. 

— Korumluk-datan, HI: 25S. 

Kwen-lun, HI: 531: Mabaruin-gol, HI: 383; 
I’i.aslik-iange. HP 412; S;in(lsehu, rA':43i — 432; 
Scho-o\o-tu, 111: 348 — 352; Sodschi-la, I\': 372 
.578: S. Tilietan calleys, lA’: iio, 143, 144, 
146, 148 — 150: Suget-(la\ an. I\’; 421 — 424; 
lasch-davan, HI: 62; Tschang-la, lA": 351 — 
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354. 3SS — 300: beside IXchar^ut-t^o. IV: S3: 
'I >rnarklik--.ii. 111: 3113; d’schiuien-tagh, 111:44, 
210, 211. 230. 236: W . 'lii-et. bvdioarajihical 
value of, I\ ■ 441. See also Altitudes of |)as,ses. 
pattik, marshy ground. Hi. 24;. 
pas an. hunter. Ill; 1.S4. See Hunters, 
peaches, 1\': 440. 
pears. 1\': 44c. 
peelee. grass. I\ : ^16. 
pegmatite. Ill- it). 20. 07, oh, 107. 301’). 

[leninsalas. of .\akt'~ong-tso, 1\’: 40; Selling-tso, 
IV: 24 — 26, 28. 

peripheral regions. 111:575; I\’; 346, 340. 360 — 
38)1,370. 

Perthes. Justus, institute. IV: 543. 

Petenna/ins MittiiluriXt'u, HI: 382. 520 n., 57S; IV: 

444: 47 . 1 “ 474 . 4115- 5 -VV 
Petrovskij. .M., I\':4i7 — 418. 

{ihyllite, quart/, UkySi. 
pigeons'. See Rock-pigeons, 
pilgrims, Tangut. HI: 507. 

Pjevtsoff, IV: 44S. 484. 508. 547 ff, : bis map. Ill; 
51,71 ft'.: in X. Tibet, I\':476: pass altitude.s. 
IV: 547, 550, 556: mute, 1 \’: 542; in S. 'I'lhet, 
IV; 100; and Tschimen \alley, I\’: 556 — 557. 
poplars. Ill: S, 305; IV: 355, 359. 364. 385. 439, 
442 ft'. 

population, of Tibet, IV; 103. 

porphyry, in .Vkato-t.agli. Ill: 277: S. of Arka-tagh, 
III: 103. 130. 140, 162.445; Astin-tagh. HI: 1S3; 
central highlands. Ill; 403. 5 1 6 : on Kalta-alagiian, 
111 : 4(), 53, 261 ; S. 'I’lbetan highlands. I\':r3i, 
196,241; in \\'. Tibet. IV: 406. 
pot-holes, giant. IV; 360. 
poultry. 1\’: 440. 

precipitation, on central highland.s. III: 97 — 08, 
455 — 45 ( 5 . 477 - 4 ^ 4 ', I''': 60, 450—451.460, 
50S — 509; X. 'I'lbet, III: 93, 1 17. 165. 308, 562: 
Selling-tso region, IV: 6 q. See .also Hail, Rain, 
and Snow. 

Pr.schevalskij. Ill: iS, 58, 73, 57S; IV:22o, 44S, 

454 . 455 ) 461. 468. 47 °. 472 - 474 . 5 - 3 . 53 °. 538 ,* 
in Central 'i'lbet. IV': 456; criticises Hue. IV; 
472; criticises Krishna. IV: 473 — 474: First 
and 'I'hird Journeys, I\': 447 — 454. 469.471: 
on middle Kwen-lun. IV: 480 — 4S3 ; his map, 
111:71,180.357; I\':55 2 ; nomenclatuie, 111:50 
— 51, 6t — 63, 7 t. 220, 272; in X'. Tthet. IV': 
475—477,470 — 4S4: on X. 'Pibetau mountain- 
ranges, IV: 480 — 4S3: pass altitudes. IV’: 551. 
538: routes. 111:260,325: IV’; 457. 490. 542 ; in 
Sartting, III: 341: rsajilam. III: 301,340; on 
Tschimen \alley, IV: 481 — 4S2. 

Pundits, as geographical surveyors. IV’: 470 — 474, 

531. 

Quagmires, 'Fibetan, III; 86 — 87, qo — 91, 130, 131, 
133. 140, 142, 144. 147 — 148. 172, 250. 416— 
410. 492—494. 505, 50S. 524— 525 ; IVH 5. 259, 

433. 438. 458. 466. 470. 487. 50-- 

quartz, in X. 'Fibet, IVk 494; crystals. III; 434, 
445 - 


(]tiart/ite. on central highlands. HI: 8;, 88. 162. 
44^,478; IV : (15. 165, I ;5. I y 6. I So. 48 1 : in X. 
■Jibec. ill: 16. 22. 277. 321. 33X 347. 357. 372. 
304. 41 1. 413; inTsaid.im, HI; 2.14: in \V. 'Fibet. 
IV: 344 - 

quart/ ph}]lite. IV': 481. 

Ram, on central highlands. III: 85, or. 07, ii8. 100. 
117, 120, 1 16. 4(13. 467. 47 1 , 47S — 4711.5029'., 
2-8- 2^3. 2-^^' 5 --* 5 “ 5 ^ 4. 5. 23. 3(1. 2.14. 

452. 464, 534; in .\. 'Fibet. ill; 26. 28, 31,35, 
. 10 , 27. ( 5 .T. 7 .>* 78. . 15 -. .105. 531. 5411 iV:4.S(). 
402. See also Rainy season, 
rainv season, on 'Fibetan highlands. 111:463; N. 

’Fibet, III; 562. 
rat. -See Karth-rats. 

ravens, on centiud highbinds. IV’: 7, 11,150: .\. 
Tibet, HI: 3 I 2, 320. 41 1 . 422, 476. 501 . 504, 564 : 
near Sell'iig-tso lakes'. LV;36; \V'. 'Fiber. IV: 306 
414. 410. 

Pawling. IV’: 246. 448. 514. 539, 540; on .Vrii Cho. 
IV’: 520 — 522: his journey. IV': 51S — 522. 53[, 
533; lake-altitudes. IV: 500; map. IV: 272. 317, 
518; on P.anggong-tso, 1 V': 346: iiass-altitiides. 
IV’: 5.S5. 586: route. IV': 260. 5S7, 

Rawlinson. Sir H.. IV’: 473. 

Recltis, on Jamdok-tso, IV; 526. 

Registan. of Kascligar. IV; 443. 

Jieisi’n in Til’rf, by Prschevalskij, IV’: 450- 453. 
Report on a Jciirncv to Jlchi. bv \V, H. [olinson, 
IV: 476. 

Report of a Route Survey, by Xain Singh (Mont- 
gomerie), IV’: 531. 

Rhins, Dutreuil de. See fnitreuil de Rhin.s. 
rluibarb, tvild. HI: sOt. 524; 1 \': 516. 

Richthofen, von. IV’: 346. 340, 480, 5 23 . 53S. 
rivers, of 'Fihet, IV: 473, 606. 

— .-Vllan-tsang'po, IV’: 34. 36. 

— in Arka-tagh. 76 — 78. So. 81. 

— .Ats< hik-kt)l. HI: 170-— 172. 

— Bogtsang-tsangpo, IV: 105 — 123. 

— central highlands. IV: 450, 504. 

— Dnigiib. lV':3ui — 305, 307. 

— Ho:ing-ho. sources. IV’: 470. 

— Indo-Chinese. 111:510 — 511; IV’: 450. 

— Indus. IV: 356 — 359. 363— 367, 384. 

— J.'igju-rapga, IV: 29—34. Si— S3, 89, 05. 100 — 

TOI. 

— Jang-tse-kiaiig(Miiras). IV: 450. 452, 461 — 462. 
47 f. 

— Jusiip-alik, IV’: 482. 

— of .Vlian, III: 252 — 256. 

— of Xaktsong-tso, IV: 63 — 65. 

— Xanichutola-nuiren. IV’: 458. 

— Xomochmi-gol. IV: 451. 

— ( )inlio-tsaiig[)0, IV; 204 — 206. 

— Piielik-darja, 111:64 — 67; IV’; 556 -557, 563. 

— Raskan-darja, IV: 420. 

— Ra\ ur-tsangpo, IV: 22 7 — 229 

— S.andschu, IV’: 435 — 441. 

— Schejok. IV'; 305 — 413; fording it, IV’: 308, 404. 

— Satschu-tsangpo. Ill: 508 — 512; IV: 14 — 22,34, 
46S, 502, 577. 
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rivcr^, S( 3 niL-t^an 4 i>o. IV:i5S — 161. 

-- 'I'liktoiiKii. I \ ; 4(10 --46 1 . 

— ’lXa( ha tsaii!j,-bo ( h u, I\’: 464 — 466. 

— 'rsanaci-schar, IV: 25S - 277. 304. 313 — 315. 
520, 5S4. 

— ’IVangiiid-raiiua. l\’:ii5,oii — loi. 

— 'rscliiiiiiar. IV: 456, 41)0 491. 

— 'iV( hiiring. 1 \': 130 — 137. 

roa(U, 111 Akato-tagli, 111 : 2.k, auo — 2(ii. 2113 — 2114: 
ainuiid .\iiaiiiharuin-ula. III: 335. 33<>, 339. 3 17, 
. 15.1 354i .V'd. 361 1. 3 74, 3 77 , 382, 3S T, 3.Si> ; in 

Astiii-tagli, HI: 30I1— 307. 313. 314, 325.327 — 
32ii: < entral higlilan(H. 111:401,4611, 516,517; 
lii'Siilc Indus, IV: 3^8, 303 — 368, 384; through 
Kwcn-lun, 1\': 427, 436: to l.adak, I\’: 340; 
from l.ch to Lhasa, IV: 15S, 161, 163, 184; 
of .Mongol pilgrims. Ill: 251, 422, 427: IV: 
574. beside I'anggong-tso, IV: 3 1 7, 32 1 , 324 — 
328. 336: I'olii. IV: 476 — 477: Tasch-dat an, 
111:252 - 253: in ’i'sajdam, HI: 301; to Tsrher- 
ts( hen. 111 . 102 — 103; beside 'lAo-ngoinbo, IV: 
2(>6, 287, 2ii(i. 317 : to 'rung-ehuan, stations on, 
III: 10; in W. 'I’ibct, IV: 350, 35 i, .toi, 415. 

Ruboroi skij. IH: 51, 52. 60 — 61, 341; I\': 220.44S, 
479; on .-\ischik-kol. III; 177; his ma[i. III: 51 
— 52, 60 - 62, 71, 72, 78. 1 6S. 1 76, 1 78, 103. 2 1 7, 
416.417: pass-altitudes, IV: 551; and Piteiik- 
darja. 111 : 66 : route in X. Tibet, 111:76,178, 
1 88. 340; IV: 476. 

rork-dr.aivings. Ill: 188 — 103. 

Roekhill. 1 \ : 44S. 468. 474, 527. 530. 532: on Bo- 
wers map, IXdgbS; on climate of d'ibet, IV: 460; 
journey, 1 \': 455—470; map. IV; 454, 545; pa.ss- 
altitudes. I\ : 575 — 576: routes. III; 444, 512; 
H': 454. 460, 472. 400. 542, 545. 576, 577; in 
'Isajdam. 111:301,568; on winds in Central 
Tibet. I\': 470. 

rock-pigeoiis. nh 36, 411. 

rocks, m .’ikato-tagh, HI: 241, 243, 246. 240 — 250, 
277; at foot of .Anambaiuin-ula, 111:332.335, 
352.360. 370; in Aika-t,agb, 111 : 77 ff.. 82, 167, 
160, 175.414,430: Astin-t.agh. 111:5,6.8, 14 ft'., 
20, 22, 183. 107. ii,(). 202, 234 — 235, 238 — 230, 
3 ^ 8 . 317, 304. 306. 401. 408: central highlands, 
III: 85 . ,s,s. 03, 96, 120. 126. 129, 131, 144, 140, 
153, 102. 163. 165. 445. 451. 452, 454. 465; IV; 
6, 24: Kalta-alaghan. Ill: 48 — 50. 67. 210, 21S, 
228.261: beside Panggong-tso, IV: 330. 344; 
S. Tibet. IV: 1 31. 136. 130, 143, 150, 162, 174 
176. 180, 1S6 — 187. luC, 201, 231, 241, 530. 
344; Tsajdam. Ill: 294; Tschinien-t.agh, III; 29, 
34 ' 38, 43 ’ 45 - 

rock-shdes. m Indus side-glen, IV; 368. 

Russian Ceneral Staff, map of. Ill; 50,71 — 73, 
103. 213, 214. 253. 255. 256, 250. 28.S— 28(), 
3 ^ 4 ’ 338. 341 344 - . 1 4 • o j lA : 560. 

Ryder, IV: 246, 530; joiirnev, IV: 531—552; route, 
IV: 587. 

Sagis, clay sediment. III; 207. 

saj, meanings ot. 111:253; transverse glen. 111:44; 
on central highl.ands. IA':25i. 254; N. Tibet,' 


III; 4, 0 — 10, 28 ft'.. 57, 173. 107, 200. 203. 236, 
330. 34 ^. 

saldam. hunter's iilatform. III: 12. 
salinity, of water in .Akato-tagh. Ill: 203; S. of 
Arka-tagh. Ill: 164. 430, 441. 445. 453. 460: 
Astin-tagh, 111:316. 

— 1 i.agtse-tso, 1\': 104. 

— Ghas-kol. HI; 271. 

— in lake-land. Ill: 121. 

— l.,ikor-tso, 1\': 161. 

— I’anggoug-tso. 1\ : 3 1 6. 324. 336. 

— salt lake. Ill: loS. 

— Selliug-tso, IV: 27. 73, 75. 

— Tsajdam, III: 20S. 

— Usuu-schor, III: 24S, 

salt, on central highlands. III: 103. 105 — tcb. 113, 
T 55. 1 50. 46c, 467. 4()8 ; I\': 12. 407: in X Tibet. 
Ill; 210. 245, 247. 266 — 267, 416; IV: 485, 487. 
488; S. Tibetan valleys, I\': 155. 103. 337, 511. 
514.518,51(1; an article of trade. 111:502.503; 
in \V, d’lbet. IV: yitt; Tsajdam. Ill: 2t,6 — 207. 
sand-banks, in .Satsehu-tsangjio, IV: 15 — 17; Sche- 
jok valley, 1\': 400. 

Sandberg. Graham. IV: 447,523. 
sandstone, in Akato-tagh, 111:23(1; -\rka-tngh; III: 
77. 167. 175. 412, 416. 421. 422. 541; valley S. 
of .Arka-tagh. 111:54(1.554.574; Astin-tagh. HI: 
40S; central highlands. Ill: 01. 05. ((6. ()8. 100, 
121, 120, 13T. 130, 140. 142. 144. 157 ft'., 162, 
163, 165. 442, 448, 452 ff,. 457. 465. 478, 500. 
501. 503. 504, 508. 523, 525 ; lA': 6. 14. 15. 18. 
108. 125, 120, 458 ft'.. 463, 464 ; Kwen-kin, HI: 
538.530: l.adak, lA': 364; beside Selling-tso. 
lA”; 24, 2(|. 

.sand-storms. HI: 28, 302: lA’; 440, 44(1, 45-I. 

sangs. of .8. Tibet, 1 \'; 511. 512. 

sarik-buran, yellow storm. I\'; 440. 

sarliks. cross between vak and ov. HI: 507,515. 

Bars, G. O., lA’: 769. 

savugh, grotto, HI: 200. 

Schagdur. Cossack, HI: 257 ff. 
schap, plant. 111: 207. 
scha[iang-su, marshes. 111: 270. 

schists, in .Akato-tagh, HI; 230, 241. 243, 246, 240, 
250,277; at foot of .Anambantin-tila. 111: 332, 
335 > 338, 352, 362. 379: .Arka-tagh. HI: 5- 6, 
‘5 — 16. 77, 78. 80, 167. 160, 175, 4 It, 413, 422, 
4“5’4277 42 (), 43 ^’ 54 vb 545 ' 1A:4(U), valley S. 
of Arka-t.agh, HI: 548, 540, 555, 556, 560, 563, 
564. 566, 567, 570. 572, 574; .Astin-tagh. HI: 20, 
22, 2 0, 183, 186 It., ] (14, 201, 317. 321. 322, 326, 
304, 3<)6. 40 T ft., 405 ; centrai highlands, 111:86 
ft-, <D. 03, 96, ICO, T03, 107, 120, I 2(i, 142, I 5 I, 
150, 160. 162. 163. 165. 442. 445, 448. 431, 457, 
476. 401, p)3. 516. lA': 8, 450, 453, 480,404; 
Kalta-alaghan. HI; 48, 210.261: Kwen-lun. HI: 
53 -. 533 - 535 - 538; l.adak. lA': 348, 350.364, 
366. 367: lieside Panggong-tso, lA': 320, 324, 
344; in S. Tibet. I\': i2(), 131, 136, 174, 775, 
183, 201; Tschimen-tagh, HI: 32, 34, 41. 43, 45; 
beside I so-ngomb(j, lAh 288.2116 — 207.301,330; 
in W . I ibet, lA ; 402, 406. 

Sc/iizopya^ofsis, lA": 479. 



IXDEX. 


641 


SchLigintweit, brothers, IV: 476, 532. 
schor. III: o, 236, 266 — 268, 296 — 209; IV: 200, 
212 — 213, 271), 280, 2S3, 315. 
seaweed, IV: 63, 66, 252, 

sediment, beside Ajagh-kum-koL III: 210; in 
Naktsong-tso, IV: 52 — 55, 62 — 65: S.andschu 
river, ^8437: beside Seiling-tso, IV; 75, 
Sernander, R., IV: 607. 
shale, IV: 464. 

Shaw, Robert, IV: 477,478, 

sheef), domestic, of author’s caravan. Ill: i 14. 115: 
IV: 442; caravans. Ill: 502, 503; I\’: 282, 2S7 — 
288,302 — 303; of Kirgis, I\':426: of Mongols, 
III: 340. 342. 345. 356. 357 : of Mussulmans, ill: 
403, 53 ^' 333* libetans, III. 308, ,,13, 

IV: 14. 16, 24, 37. 40. 78, 00, I 10, 133, 130. 235, 
25S, 281, 320. 405, 465. 

— wild, on X. border ranges. III: 40, 260. 322, 
326,332,308,405: S. Tibet, IV; r6i.5ic: \V. 
Tibet. IV; 265, 406. 

shecpfolds. III: 325; IV; 120, 133. 145, 170. 180. 
102. 108, 236, 243, 245, 336. 
shepherds. Ill: 405. 413, 532. 
shrimps, IV:5 iq. 
siah. Chinese secretary, IV: 436. 
sills, in lagju-rapga, IV: 31 — 33; in Satschu-tsangpo. 
IV: i'7.^ 

sil-su, overflow water. Ill: 203. 

skeletons, of caravan animals, n':4i4.4iS — 420. 

slate. lA’: 456. 

sleet, on Tibetan highlands. Ill: 463. 
snow, perpetual, in Tibet. IV: 43; in Ananibaruin- 
gol valley, III: 332. 334— 33^, 33S; on Anam- 
baruin-ula. III: 337, 33S, 358, 361, 362. 365 — 
366. 36S, 372, 373, 3S0— 3S3; Arka-cagh. Ill: 
40. 66, 67, 6 q — 71. 73. 75 — 70. S3. 164, 170, 
174, 1S7, 195. 422, 424 ff., 429, 544. 545 - 556. 
574; Astin-tagh, III; 308. 400, 403, 404, 406, 
400, 410; Astin-tagh \alley, 111:308,313.314, 
322, 325, 561, 562. 567; central highlands, III: 
88— 89, 91. 02, 97. 131, 132. 130. 140. 142, 
146, 150, T52, 159, 162, 165, 450 ft., 457. 463, 
467, 47 V 472, 47S— 470. 50V 5 o 3 > 523. 553 . 
556. 557. 561; IV: 6, 448, 440, 451. 452- 456' 

458 ft'., 462 ft'.. 494, 405, 40S ft'.; Ihe-tschiinen, 
III; 31, 194 — 106, 247; Kalta-alaghan. Ill; 47 ft"., 
52, 56, 213, 215, 230, 250 ; Kara-korum j.ass, IV: 
415 — 41S; King Oscars Mount. Ill: 554; Kum- 
kol valley. III: 417. 420; Kwen-lun ,Mts.. Ill: 530. 
532,541; 1^425.430—432,436; Tadak. IV; 
332. 355, 360, 371 ft'.. 3S5 ft'.; Nameless Range. 
Ill; 465, 472. 4 ' 75 - 480, 4S6: N. Tibet. IV: 480 
— 483, 4S5 — 488, 510: near Selling-tso lakes. 
IV: 70. 71, 77, 94, 05; Sodschi-la. IV: 373 ~~ 378 ; 
S. Tibetan mountains, IV: 36, 41, 50. 102. 124, 

127. 133. 135. 137. 14V 158- 159- 179. 187. 106, 

205, 211. 212, 235. 241, 242, 244, 247. 257,260; 
amount in S. Tibet. IV; 1S4, 100; S. Tibet. lA : 
51 1, 512, 51Q. 520. 522; Suget pass. IAh 422 — 
424; Tschimen-tagh, III: 35, 42 ft'-. 47 - 203. 210. 
213, 236, 23S; Tschimen valley. III: 30; AA • 
Tibet, lAh 320, 325, 337 — 338, 396 tf., 401 ff., 
408 ft., 413—420. 516, 517. 

Hedin^ journey in Central Asia. IJ . 


snow-blindness. lA': 300. 

snow-line, on Tibetan highlands. Ill: 451 ; lAh 450: 
King Oscar's Mt . 111:554: Tang-la range, lAh 
452; AV. 'I'lbet, 1A':5 i 6 — 517. 
soda, IA’:5 i 6: carbonate of, IA': 5i8. 
sound, of Naktsong-tso, 1 \'- 40 — 65. 

Soundings, in Kum-kol lakes. Ill: 30 — 60, 63, 
222 — 226; in lake-land, III: 130 1311; of Nak- 

tsong-tso, IV; 40, 51. 67, 70, 71: Panggong-tso. 
I^'VI 33 — 334 - s>ali lake, III: 103 — 100; Selling- 
tso. lA': 75 — 76: Tscliargui-tso, I\': 84 — 05 : Tso- 
ngombo. lA': 271. 202 — 203, 208 — 200, 300 — 
310. 

sovurghas, or tschortens, 111:358. See Tsehortens. 
spiders. III: 8; IV; 00. 

Spiingaert, P., memorial of. Ill: 8. 
sj.rings, of Temirlik, III: 204; on road to Tung- 
chuan. 111: 10. 

stars, in S. Tibetan sky, lA': 2 i i . 
stations. Teh to Srinagar, I A': 362 ff. 

Stein, Dr.. lA": 470. 

Stielcr's Hand-atlas. Ill: 51. 71. 72, 2S0, 33S: lA': 
Sdf’" 5 76- 

Stoliezka. I\*: 47S. 

stone edifices. III: 330—331- 373 - 4<i, 

240. 

— kists. See Kists. stone. 

— lake. III: 14. 

scones, heaps of, a.s landmarks. Ill: 5. 215, 20 1. 306. 

335 - 337 - 33 »- 347 - 377 - 4 - 4 - 432 - 487. 50°- 5 ° 3 . 
571; IV: 4, II. 12. 57, 03. 122, 327. 335. 353. 
360. 305. 417, 423, 441. 
stone wall, lA': 105 — 106. 240. 
storms, on central highlands. HI: 88— 8n, 07. 100. 
137, 160, 163. 176 — 177. 210 — 211,467,470, 
486,402.502 — 503,525; N. Tibet. III. 3(/2 ; IV: 
483, 486 — 487, 492 ; S. Tibet, lA'; tIo; AV.'Pibet, 

IV: 325. 

Strachey. lA; 246, 472; on Panggong-tso. IA':346 

—347- 

strand-ramparts of .Addan-t.so. lA': 100 — loi; be- 
side Ajagh Kum-kol. Ill: 223. 225: of ilatsa- 
singi. I\';2i7; on central highlands, 111:501; 
Dadap-tso, lA*; 103; Dagtse-iso, lA': 104, 105; 
Detsche-tso, lA'; 226 — 227; Harschu lakes. IV: 
2 1 2 ; Jagju-raiiga, lA':3i — 33; Lakor-tso basin, 
lA’: 151 — 157, 165 — 172, 178; Lunia-ring-tso, 
lA': 212 — 215; Naktsong-tso, lA': 40; Oman- 
tso. IA':if)7; Panggong-tso, lA': 318, 322 — 323, 
325, 320 — 332: Perutse-tso, lA': 100 — 200, 202 
— 203; Selling-tso, I A'; 23 — 26, 20. 36; S. Tibet. 
lA'; 526, 52S: Tschargut-tso. lA": 84, 88: Tschu- 
ring lakes. lA’: 135; Tsolla-ring-tso. lA': 208 — 
200, 216; Tso-ngombo, lA'; 270. 2S3 — 286, 2SS, 
297. 306 —309. See also Beach-lines. Desicca- 
tion. and Lakes, shrinkage of. 
sulphate of magnesia, IA :5iS. 
sunsets, in S. Tibet. I\': 144. 
sutsc’ni, waterman. I\'; 436. 

Szechenyi, Count, lA': 44S. 472. 470. 

Tafel, lA’: 44S, 479. 

Taghliks. mountaineers. Ill: 530. 


Si 
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taalvt'.rhaj. mountain tea. Ill: 420. 
tail O'-e. Ill: oO. 

on rentral highland'., I\':45i; X. Tibet, 
111: 0 — N. 12. 14. ] 5. 254, 266. 2(),s, 273. 404, 
305, 307; 1 \’: 420: Tsajilain. Ill: ao-t. 577 ; \V. 
Tibet. 1 \': 405. 

high batten \alley, !\': 502. 

I'angut^, pilgrim... 111:507: tent, 111:576. 
ta..( h-uj, old hoii..e. 111:266 — 267. 
tot. an article of (omineneg III: 516. 
teal, 1\': 74. 

temperature, of air. in .Vn.ambaruin-gol valley. 
Ill: 333: at foot of Anamb.artiin-nl.i, 111 : 346, 360: 
Arka-t.igh, 111 : 74; \ alley of Ark;oiagli, III: 
;6o, 563; Astin-tagh. Ill: 401 : centr.rl highlands, 
111: QT, 03. 106, 143. 146. T51, 155, 156,437,438, 
453. 525: IV: 440, 451 ff.. 404. 406; near (Jhas- 
koblH: 275 ; Iniiua glens. IV: 372 : Kalta-alaghan, 
III: 250 —261: Knin-kol valley. Ill: 57. 223, 420; 
Xaktsong-tso. l\k 57. 60; X. Tibet. IV: 483, 485. 
486: range of. in X. 'I'lbei, III: 03: beside 
Panggong-tso. 1 \': 330, 332; beside Selling-tso. 
IV: 27; in S. 'I’lbctan valley,.., IV: 120, 134, 150, 
i6o. 2 u), 226. 232, 241, 243, 240, 510; at Tat- 
lik-bulak, III: .2: Teinirlik, HI: 204, 265; Toghri- 
s;tj glen. III: 1S7: Tschang-la itass. IV: 353; 
T.scr.jrgiu-tso. IV: 01; T'chitnen-tagdi. 111:236, 
25S: 'I’st hinien valley, HI: 410; beside Tso- 
ngoinbo. IV: 270. 203; in W. Tibet. IV: 517. 

of giotui'l. S. of .\ika-tagh. Ill: 156; in valley 
S of .\ika-r.igh. 111: 563: ;tt Teinirlik, 111:204. 
— - ot water, in .■Vjagh-ktiin-kol, 111: 220. 223, 226; 
.\k.no-t.igh. ni:2o3; Anainbaiuin-gol. 111:326: 

S. of Arka-tngh, 111:155,430,441.445,462; 
.-'tsim-t.igh. 316; Iki:,(,h-|o], HI: 2c: Kuiak f..\k.rto- 
tagh). Ill: 27: Kar-jakkak. Ill: 30; glacier stream, 
HI: 08; Kiim-kol valley. III: 218; Kumutluk, 
HI. 32; lake-l.mii. HI: 120; Xakt'Ong-tso, IV: 
57. 6ij: X. 'Iibct. IV: 483; Paiiggong-tso. IV: 
315. 316. 321, 332. 336; salt lake. HI- 104. 106: 
Selhng-tso. I\’:27; 'Ikisrh-nj, 111:266; T.xtlik- 
btiLik. III. s. 14; 'reinirlik. III: 30, 265: I'sajdam. 
Ill: 2oS; Tsch,trgui-t.so. IV: oi; Tschigclik. Ill: 
33; Iso-iigomlio, I\ : 2 72. 200. 3 10 — 312; beside 

T. so-ngiurilio, IV: 266: Usun-schor, III: 248. 
temple. Chinese, ruined. IIP 360. 374; at Dschimre, 

■ 355 = Hemi, IV: 356, 385, 386, 305; in E. 
I.adak, I\ : 387: at Marini-gombo. IV: 176; 
Xoh. I\ : 267 — 26S; Pittuk. I\:363; Risang- 
gonipa. IV: 365; Stakna, 1^384; 'I'agsu-gompa. 


tents, author’s at Kan-amhal. Ill: 3S4: .at Temir- 
lik. 111:203: ot I.adakis, 1X^332; Mongol, III: 
= - ' 3 ' 35 't. 5 73 ' 574 = Tangut, IIP 576; Tibetan, 

HI: 506—507, 5 13— 515 ; IV: 144. 471. 
teicsken. pl.int. in X. Tibet. HP 1:5, 27. 28, 33, 52, 
20c. 241, 243. 246, 2S6. 202. 312. 314, 320, 333, 
330. 4 ° 3 . 414; • Tibet. IV: 318, 336. 407. 

terns. iV: 77. 

terraces, at .-Xrpa-s.ij, III: q — 10: Borasan. IV: 547; 
day. IIP 303 : erosion. IIP 34. SS, 577 ; IV: 1 14 
-115. 236. 230, 241. 255, 261, 269, 348, 350, 
363. 364= I' = 397 ’ 420, 424, 426, 571. 573; flu- 


vial. Ill: 65—66, 77, 04. 100, 295, 334. 339. 349, 
354— 356, 372- 420; I\': 160; gravel-and-shingle, 
HI: 9—10, 13. 33, 39. 4S. 143. 183. 186,209,212, 
238, 240, 304, 305. 403- 545 = I^'= 265. 266, 36S, 
403. 405, 426. 428, 438— 430; jar, IV: 17— 19; 
lacustrine (See strand-ramparts); loess, at Te- 
mirlik. IIP 203 — 204. 
teschikan. rodent. Ill: 67. 
tesek. wild-yak droppings, IIP 424. 

Thorold, IV: 515. 
thresholds, or sills. See Sills. 

Through Unknown Tibet, by XVellliy, quoted, TV: 
484—490. 

thunder, on Tibetan highlands, III: 516. 

Tibet. Wegener's, IV: 447. 

Tibet and Suriounding Regions. English map. III: 
72. 2S0, 341. 

Tibetan highlands. See Highlands, Tibetan. 
Tibetans. IV: 13, 16, 22, 27, 28, 82, 83. 342; 
boys, IV: 101; caravan. 111:516,518; cavalry, 
111:517 — 521; IV: 44 — 46; dislike of fish etc., 
IV: 31; emissary from I.hasa, IV: 44; encamp- 
ments of. IIP 503. 506 — 50S. 513— 515, 519; 
hamfier author's movements. IV: 38, 72, 102; 
•soldiers. HP 517 — 521; IV: 44 — 46. 85 — 87; 
tents, IIP 506—507. 512— 513; IV: 144, 471; 
types of. IIP 504. 505, 522, 523. 
ticks, HI: 8. 

toghrak.s, IIP 8. 12, 14, 305. 311S. See also Poplars. 
Tokta .Alum, of Abdal. IIP 306, 326. 
topa-jaghadi, dust raining. I\':438. 
tosgh.ik. trap. III: 268. 

trade, between I, eh and Jarkent. 1X^:383.407; of 
'Tibetans with Lad.ik. IX’; 28S, 502, 503. 
trap, lor fo.ves. 111:268,320 — 322; for wolves. 
111:363. 

travelling-ground, IX': 607. 

Troll, Dr. Joseph, IX’: 475. 

Trotter. H.. IX': oS. 2 18, 477, 478, 5 10, 5 1 2 ; his 
Chargut Cho, IX’: 98 — 99. 
tsaga. small saltwater pool. IX’: 190. 
tsakha. day cone, IIP 30. 
tschaj, tea. HI: 320. 
tschaka, salt lake, IX’: 231. 
tst.hakende, plant. Ill: 302. 
tschap. eroded watercourse. Ill: 533. 

Tacherdon, Cossack, 111:257 ff. 

Tschernoff. sounds Panggong-tso. IV: 320, 333 — 
333 - 

tsdnge, IIP 7. 
tsdnlve. jilant, IIP 398. 
tschong-jol, highwav. 111: 201. 
tschortens, HP 358: IV: 34S. 353, 358, 362, 363, 
360, 370, 385. 386, 300, 396. 
tschutschun, plant, HI: 5, 33, 392. 
tso. lake, IX : 231. 

tuft, on central highlands, 111:95, 146 — 149,432, 
434 - 440; IX’; 494: X. border ranges, III: 539, 
347. 54S. 5 54 - 5 5 II. SlIo- 

lungans, 111:320,360,376; story of revolt, III: 

3 = 3 — 324 ' 344 ’ 345 - 
Turner, his maj), IX’: 525. 
turnips, IXP 440. 



INDEX. 




lub-jar, open area. Ill; 327. 

twin lakes. Ill: 56, 67. loi -116. 304 — 307, 343. 

Ugyen Gyatso. IV: 526 — 527. 

ujlik. hoiisehoUls. Ill: 530. 

ungur, grotto, 111:47. 

U?iveiHn}; of Lhasa, by Camller. IV; 525, 530. 

Vali Khan. IV; 476. 

valleys, of Anambaruin-gol. Ill: 331 — 339, 347, 
376: of .Arka-tagli. 1^ :555.563 — 366; S. of 
Arka-tagh. IV: 567 — 572; of Arp.i. IV: 541 ; 
.Astin-tagh. 111:307 — 317,402 — 403: Bogtsang- 
tsang[)0, I\': 105 — 123; Boslan-toghrak, IV; 538; 
near Camp XV (inoi). IV: 5C0: Central high- 
lands. I\’: 573 — 5S0; Hattat-gol in Ts.ajdam. 
1A':544; Hoang-ho, IA’:47o; Indus. 356,359, 
360,363—367; Jagju-raijga, IV; Si— S3; Kajir. 
Ill: 45—47, 150, -’45—246; Kakir, III: 24— 28, 
105; IV: 565 — 566: Kuschmir, IV; 378 — 370; 
Kiim-kol. Ill: 51 — 67: IV: 565 — 566; AV. Kwen- 
lun Mts.. 111:520 — 536; Moldbcha, lA': 539 — 540; 
N. Tibet, lA"; 563 — 566,583; Schejok. lA': 395 
—413; Scho-o\o-tu, 111:353—356; S. Tibet, 
lA': Si— 353, 256— 257; TaiiLsi, IV: 391; Tat- 
lik-bulak, IA':55i; Tsanger-schar. 258 — 347; 
Tschimen, 111:31—33; IV; 4S0 — 482,556 — 557, 
565 — 566; between Tschiineu-tagh and Kalta- 
alaghan, 111:213,229 — 231; AA'ellby's, lA’: 484 
— 492; of the Winds, IA’:48i — 482. 

vegetables, lA'; 440. 

vegetation, at foot of Arka-tagh, III: 9; Central 
highlands, IV: 469; in S. Tibet, IA':5i5. 

Versiich einer Orographie des KiA-’enlun, by AA’e- 
gener, lA': 44S. 

volcanoes, on central highlands, IV: 50S; in N. 
Tibet, III: 547 — 548; Bonvalot on. I\^: 494 — 496. 

— of ice. Ill: 204. 

volumes, depths, etc., of Allan-tsangpo, lA': 34, 36. 

— — river in Arka-tagh, 111:76 — 78,422,427, 
545 - 570- 

— — ■ streams in valley S. of Arka-tagh, III: 553, 
55^1 559 ' 561. 564, 566. 

— — streams in Astin-tagh, III; 403. 

— — .Atschik-kol river. III: 170. 

— — Bogtsang-tsangpo. lA': loS, 117 — iiS. 

— - — stream at Camp XXA' (.1900), III: Sg. 

— — streams on central plateau. III: 103 — 109, 
120, 122— 123, 132 ff.. 137. 139,466,472,475, 
477, 4S6, 404, 405, 508; lA': 6, S, 12. 

— — Drugub river, lA'; 397. 

— — streams, near Glaciated Mt., Ill; 92, 94, 
95, ^S. 

— — Indus. lA’; 356. 

J^gjii-rapga, IV: 33. 

Jang-Ce-kiang. lAh 450, 452,462. 

— ■ — Kajir valley stream, III: 47. 

— — stream at N. of Kalta-alaghan, III: 48. 

— — ■ Kara-kasch-darja, I\’: 427. 

— — Keten-gol. lA': 463. 

— — Kilijang-darja. lA': 443. 


\olumCb. depth-,. etc., of slrc.im at 1 .dka. Ill- 5 54. 535. 

— — mandarllk lirook. Ill: 35. 

— — Naklu-gol, IV: 45:;. 

— — Xaidschi-mtiren. 111:572—574. 

— — Xakt-ong-iso. IV- 40. 51. 52. 50 -61, 67. 

— — Xaktbong-tso ri'icr. lAhf);. 04. 

— — X’ainchiitoLi-muren. I\': 45.S. 

— — Xaj,tchitai-ulan-muren, I\ . 45(1. 

— — Xoniochun-gol. lA':45i. 

— — Panggong-t',0. I\h 33 ; — 3;4. 

— — rher ai salt lake. Ill: 10.'-;- 112. 

— — SaniNchu ri\er, l\d 430— 437. 

— — Satsi hu-tsangpo. HI: 50.1: t\hi3, 20. 34. 

— — Schejok ri\er, I\'; 3i;7, 400, .(oS. 

— — ^elhng-tso. 1\':75 — 76- 

— — Soine-tsangpo. lAh lOo. 

— — streams in S. I'ibe-t, 1 \'; 227. 

— — head-stream of 'I'cinirlik. Ill- 204. 

— — Tatlik-bulak brook. III;S-- o. 

— — Teiet-jilgha brook. lAh 430. 

— — Toghra-su. IV: 420 

— — Toghn-saj sticam. III; 194. 

— — Tr.ishi is'o-nak. !A': 450, 

— ■ — 'I'sanger-schar. IV: 265. 2O9. 273. 304, 513 

—314- 

— — T,sangino-rai,ga. 1 \': 05. 

— — Sch.irgur-tso. I A': S4 — 05. 

— — Tscbarklik-sti, 111 ; 302, 305. 

— — stream in 'r.schimen \alley. Ill: 197. 201. 

— — Tschum.rr, IV: 456. 

— — Tschuring, IV: 135. 

— — Tso-ngoinbo. lA': 27 I, 2C)2 — 293.298 — 299. 
309—310. 

\A/'addell. lAh 530; on Jamdok-tso. lA'; 527 — 528; 
his map, lA': 526: on S. Tibetan climate, IV- 
534; Tsang-po. IV; 520— 530. 

AA'alker, General. lA': 470, 472 — 474. 
walls, stone. lAh 105 — 196, 240. See also Sheej,- 
folds. 

\vater-di\ ides, in valleys S. of .Arka-tagh, III: 152. 
177, 56S; between central highlands and Indus 
basin, lA’; 343. 345 — 346: of E. 'J'lbet, IIHsii 
— 512; 1\ : 449,471; Kara-korum pass. IA':4i9 
— 420; N. Tibet. 111:316; lA': 470 — 480; be- 
tween Tsajdam and Uesert of Gobi. Ill; 335, 

357 - 3^4 305 - 

washing, in camip, III: 324. 

waves, effects of, in Tibetan lake--, 1 \'; 87 — 88, 
160 — 171. Se also Strand ramjiaris. 

AA’egener. Dr. G., 111:301: 1A':523; iaaj,s of, lAh 
447,448- 537 53 ^- 54 t- 

AAellby, III: 95, 512. 555 , 578 ; lA . 44S, 507, 510, 
514. 539, 540, 500: journey, I\': 484 — 492; lake- 
altitudes. 1\'; 580, 591 ; map, I\': 400 — 401 ; j. ass- 
altitudes. lA'; 585, 5S6, 588; rate of travel, I\’: 
580; routes. IV: 212, 457; 467, 49S, 542,544 
— 545 - 567, 5S7 ; valley S. of Arka-tagh, III- 444, 
568; 1\ : 567 572, 580. 598- 

wheat, III: 254, 370. 3S3, 530; lAh 34S, 440. 
wild-duck. III: 32, 63, 123. 124, 133; IV: 31, 63, 74, 
84, 131, 135, 215, 225, 259, 261, 265, 277, 304, 

318, 405, 426. 



^44 


INDEX. 


;ee^e. on central highland'. III: 36, 63. 74, 
iKi. 123, 124, 133. 432. 441. 452, 474: highways 
ot, ados', I'ibet, IV; 201 — 202; in X. Tibet, 
ill; 113. 242. 422 ; IV: 485,486: S. Tibetan \al- 

le\s. l\;iOs. I32,2CI.2[I, 225 — 226. 


illuws. III; 37 3, 378 


• 334, 34S' 35 ^* 355 ' 


43'). 439- 44-N 444- 
^^iIl(ls, around Anainharuin-ula, 111 ; 35 i, 358. 360 
■^3l)'' 375' 370. 3S3: on central highlands. Ill; 
i-io, r(io, [65, 405: IV: 17. 23, 460, 470, 404 — 
4o(>. 500; eticcts against dune foiination, IV; 
210 211; Kuin-kol vallev. Ill- 226; X. Tibet. 


HI. 200. 236, 250, 30S, 425,437,438, 446,454— 
455 - 53 ' ' I\ ' 41^5: on Sodsi hi-Li, IV: 379; 

in .S, I ibclan lakes, IV; 160 — 170. 173; S. high- 
land \alleys. It : .85, 102. 133, 136. 160. i6q. 176, 
'-'^3 ■'^4i 7 i. I’lbetan \alleys, 1\ : 201, 211, 234, 

230, 264, 534; iransjiorting power of, IV; 406; 
beside 'i’so-ngombo, IV: 272; velocity of. III; 
21, I 17, 146, 160, 163, 169, 1/6, 417. 446, 454, 
42 2 . ^^- 177 - 

wohes, and kulans. 111:58; on central highlands. 
HI: (11, TOO, 124. 132, 147,443,473,501;'' IV; ii: 
in N, border-ranges, 111:40,170,403,422; S. 


Tibetan valleys, IV: 13S, 139, 221,241; W, Tibet. 
IV: 419. 

wolf-trap. Ill: 267 — 268, 363. 

Wood, Capt., journey of, IV: 531. 

yaks, tame. III: 503. 516, 51Q. 533 ; IV: 14, 16, 37, 
49. 57, 78, 90. 100, 133. 138, iSo, 235. 239, 324, 
405, 465, 501 ; for riding. IV: 400; trample down 
snow. IV: 386, 3SS— 300. 

yaks, wild, on central highlands, III; 100, loi, 119, 
124. 125, 12S, 132, 142, 149. 152, 457, 462 ff., 

4 bQ, 47 '^? 473 . 47 ^, 4 ^!) 4 ^ 4 , 4 )^ 5 ? 5 ^' - 554 . 

564,570. 571; 1 \': 137,451,496; X. Tibet,^III; 
35 . 3!)- 40 . 45 - ^ 7 - 70. 77, 212, 214. 23S. 260. 322, 
3 - 6 . 33 -' 405. 41 1 - 417 : carai an, of author, IV: 
176; and gad-flies, 111:58: dead. 111:368; S. 
Tibet. IV; 515. 

yak-dung, as fuel, 111:504,519. 
yak-grass. III; 470, 479. 

"Younghusband, IV; 47S, 530, 531 n, 532; his 
graphical Results of Tibet Mission. 1^533; 
on rain in Tibet. IV; 534. 

Yule, CoL, 1Y:473. 
yurt, tent, III: 146. 



645 


ILLUSTRATIONS. 

Full page Plates. 

r. Ready for marching 8. 

3. A Tibetan and my lama. Tibetan cavalry %2. 

4. Camp LXXVII. Looking N. E. from Camp LXXVH; mountain-ridges between 

Selling-tso and Xaktsong-tso 36. 

5. Tibetan visitors at Camp LXXVUI. Looking X. \V. from Camp LXXVIII; north- 

eastern shore of Xaktsong-tso 40. 

6. Tibetan cavalry 40. 

7. Hladje Tsering and Junduk Tscring, emissaries of the authorities of Lhasa sent 

to stop my advance 48. 

8. The beginning of the narrow passage of Xaktsong-tso The river near Camp XV, 

Xorth Tibet 56. 

JO. Tibetan cavalry 64. 

11. Tschargut-tso, view looking west 72. 

12. On the eastern shore of Tschargut-tso 80. 

14. Views of the southern side of the little island of Tschargut-tso 96. 

15. Isolated mountain north of Camp XCII. Continuation to the right of the same . 112. 

16. Looking E. S. E. from Camp XCIV. Looking S. 4' \V. from Camp XCV . . 120. 

17. The Bogtsang-tsangpo 120. 

18. Looking X. 44 W. from Camp XCV. Looking S. 76 \V. from Camp XCV. . 124. 

19. Mountain ridges north of the Erenak-tschimo 128. 

20. Tibetan cavalry 136. 

22. Camp cm. Another view from Camp CIII 144. 

23. Camp CV 144. 

24. Looking S. V. from Camp CVIII 152. 

25. Looking S. 40 E. from Camp CVHI 160. 

26. Panoramic view of Lakor-tso from the 133 m. point above Camp CIX iCo. 

28. Looking X. from Camp CIX. G\'psum pv ramids 168. 

30. Looking north from Camp CXII iSo. 

31. Looking X. 25 W. from Camp CXIII 184. 

32. Mountains on the southern side of the valley between Camp CXIII and CXIV . 184. 

33. Looking S. 60 E. from Camp CXIV 186. 

34. Looking X. 45" W. from Camp CXIV 188. 

35. Our yaks drinking and grazing on the shore of the Bontsching-tso; the mountains 

on the northern side of the valley. Camp CXIV 192. 

35 a. Camp CXIV, mountains on the southern side of the valley 192. 

36. The Perutse-tso 200 

37. Mountain masses near Camp CXXIX 240. 

38. Looking S. E. from Camp CXXIX 244. 



ILLUSTRATIONS. 


I’l- 39 
40, 


Looking north from Camp CXXIX 

Mountain .south of Camp CXXXIII 

Camp CXXXIII 

The terrace at Camp CXXXVI 

Looking S. 64' E. from Camp CXXXV’II 

'I'he village of Xoh 

A narrow frozen part of the Tso-ngonibo 

\'icw.s of the Tso-ngnmbo 

Difficult passage on the northern .shore of Tso-ngombrj 

Difficult passages on the .shore of the Tso-ngombo 

i. Camp CXI, I 

Camp CLXIII 

The difficult road over the mountainous promontor\' 

i. beginning of the difficult mountain road of Camp CXLIII. Xear Camp CXLVIII 

Crossing on the ice round the difficult promontory 

Looking east from the broad peninsula. On thin ice; Tso-ngombo 

The river at Camp CXLIV 

Mountains on the southern shore of western Panggong-tso. View of the bav at 

Camp CXLVH 

View of the bay at Camp CXLIX 

.. Looking west from the pass east of Solung-tschok. Mountains south of the 

western part of Panggong-tso 

I. Looking X. 76 \\. from the last Panggong-tso pass. Looking S. CC° E. from 

the last Panggong-tso pass 

The temple of Tikse 

A stone kist near Leh. A tschorten 

Lp to Dras. Xear Sonamarg 

below Sonamarg. Above Sonamarg 

\'iews from the valley of the Drugub river 

Crossing the Schejok river. Crossing the Drugub river 

Tschong Jangal 

. Tschong Jangal. The Schejok valley above Tschong Jangal 
In the Schejok valley on the road to the Kara-korum pass 

Tschong-jangal. Tschahr-bagh 

. The vallei’ at Tschahr-bagh 

. Camping at Jatuk. Ak-tasch 

.\bove Julghunluk. From the road to the Kara-korum pass 

\ lews of the Kitschik-kumdan-glacier 

\ iews of the Kitschik-kumdan-glacier 

Chal-tuschkun 

, View from the Sandschu-davan 

Tibetans 

Tibetan boys 

The glaciated mass south of Camp XXII. August 6. 1900 (see PI. the Atlas) 
Continuation to the right of PI. 72 (the two photos overlap in the middle) . 


Figiirt's in the text. 


I'ig. I. A halt en route . . , 
2. On the tibetan plateau 
3 



ILLUSTRATIONS. 


647 


4 - 

5 - 
6 . 

7 - 

8 . 

9 - 

10. 

11. 

12. 


14. 

15 - 

16. 

f 7 - 

18. 

19. 

20. 

21. 
-> 2 , 
23 - 

24. 

25. 

27 - 

28. 

29. 

30. 

31- 

32- 

33 - 

34 - 

35 - 
3 ^>- 
37 - 
3 ‘‘^- 
39 - 

40. 

41. 

42. 

43 - 

44. 

45 - 

46. 

47 - 

48 . 

49 - 

50. 

5 '- 
? - • 

53 - 

54 - 
55 


PaL.e. 


/ • 

Views taken on the flat open plateau of central Tibet 9 

’ . ') ' ' 10 

Tibetan visitors at Dschangsung 15 

IS 

Tibetan trying to catch a lively horse 16 

Tliresholds in the River-bed 17 

Vertical section of gully iS 

iS 


21 


Schanig-nagbo 


The Peninsula on the northern shore of Selling-tso 

Western extremity of the escarpment-range of the Peninsula . 
Tibetans at Jagju-rapga 

Rampart with pool on the northern shore of Selling-tso . . . 
Camp LXX\'I 




~3 

24 



2 f\ 


“/ 

28, 

29, 

30, 


Fishing in the jagju-rapga 3 - 

>; •' 33 

View looking south from the northern .shore of Xaktsong-tso 39 

Along the northern shore ot Xaktsong-tso 40 

The same 41 

X-orth-eastern end of Xaktsong-tso 42 

Burial of one of my servants on the shore of Xaktsong-tso, Camp LXXVIll . . 43 

One of the emissaries from Lhasa 44 

Tibetan cavalrv ■ 45 

■ ' 4 '> 

The loaf-shaped island 415 

Southern shore of the liig i.sland 5 i 

The same 52 

\-iews from the narrow passage in the Xahtsoiig-tso . 54 


55 ' 

5^1 

Vertical section of the narrow sound of Xaktsong-tso 62. 


Xorthern part of X-aktsong-tso ® 7 - 

In the valley of the Jagju-rapga • h2. 

I'irst sight of Tschargut-tso 83. 

The Tschargut-tso 

On the eastern shore of Tschargut-tso, looking east. Tibetan soldiers .... 85. 

The same ‘^^6. 

Tibetan soldier 1^7. 

Some of our horses Sh. 

(hir Camp on the big island 89. 

The same 90- 

Views from the small island of Tschargut-tso 91. 

92 

93 ' 

106, 

Looking X Go 15 from Camp XC 107 



648 


ILLU'^TRATK )XS. 


Fi^. 56. Xear Camp XC 

57- 35 ’ l'> from Camp XC 

58. \’alley of the Bogtsniii^-tsangpo 

59. 'File ]5ogtsang-tsangpo 

60. Looking down the river from Camp XCII 

61. Looking up the river from Camp XCII 

62. Fishing at Camp XCII 

63. Mountains on the southern side of the Bogtsang-tsangpo 

64. Looking W’SW from Camp XCIII 

65. Looking north from Camp XCIII 

C)C. Tlie liogtsang-tsangpo at Camp XCIII 

f>j. I'lshing at Camp XCIII 

68 . 

^9 

70. Spring at tlie moimtain-foot 

71. hill route towards Ladak 

72. ' ■ 

73 

74. Views from the higlicst point readied upon the Erenak-tschinio 

75. C’lbo at the foot of Erenak-tschimo 

76. Views from between the Erenak-tschimo and the pass 

77. The Erenak-tscliimo as seen from the pass 

78. Looking XE from the pass 

79- • • 

80. Camping 

81 

82 

83. Re-shoeing the horses 

84. Vertical section of the brook 

85. Sheep-fold. Looking nortli from Camp C\' 

■ 86. Camp CV looking east 

87. Lakor-tso; looking S 73’ \V from Camp CVII 

■ ■ 88 ’ 

■ 89 

■ 90 

■ 91 

92. Looking S 20 \V from Camp C\T1I 

93. Camp CIX 

94. Camp CIX; some beach-lines faintly visible on the eastern side of the valley . 

95 

96. The Gypsum area west of the salt lake 

97. Our yak caravan 

98. ■ 

99 The latitudinal valley 

too. Rocky promontory with three sheep-folds 
lOi 

■ 102 

103. A shot kulan 

■ 104. A young kulan 

' 105 Camp CXII looking S 9' \V 

106. Tibetan Camp at Camp CXIV 

107 


Pa^e 

108 
loS 

109 

1 10 
[ 1 1 
I 12 
1 12 

113 

1 14 

115 

I 16 

117 

118 
rig 

120 

121 

122 
124 

126 

127 

128 

129 

130 
i 3 > 
136 

138 

139 

140 
142 

145 

146 
149 

154 

154 

155 

156 

159 

163 

164 

173 

174 

176 

177 

178 

179 

179 

180 

181 

182 

183 

186 

188 



ILLUSTRATK )NS. 649 

Fig. 108. Tibetan boys 191 

109. Tibetan encampment • . 192 

1 10. The first obo of Ladak type nj^ 

> III. Two obos near Leh, Ladak 194 

>■ 1 1 2. Some small ruins at Oman-tso 195 

‘ 113- 196 

1 14 Alountain on the southern side of Oman-tso 197 

1 15. Looking X 50 E from Camp CXXII; mt Nagbo 201 

1 1 6 203 

1 1 7. Crossing the Ombo-tsangpo 205 

1 18. .. 206 

1 19. Looking south from Camp CXVIII 207 

120 210 

12 1. Vertical section of terraces at Luma-ring-tso 213 

122. Tsolla-ring-tso; Camp CXI.X 215 

123. Hills around Camp CXXI 222 

V 124. \"iew from the Detsche-tso 223 

125. Looking S 88’' E from Camp CXXII 225 

126. Camping 225 

127. Pool at the foot of the Gypsum 233 

128 236 

129. Looking S 50' E from Camp CXXVII 237 

130. Looking S 33' W from Camp CXXVII 237 

13 1. Looking north from Camp CXXVIII 238 

132. Looking W from Camp CXX\'III 238 

133. Camp CXXVIII 239 

134- 239 

135 240 

136. Near Camp CXXIX 240 

137. Camp C-XXIX 242 

138. Looking N 60’ from Camp CXXIX 242 

1 39. Looking S 65 ° E from Camp CXXXI 244 

140. Looking south from Camp CXXXI 245 

i^i. Looking S\\' from Camp CXXXI 245 

>' 142. Looking N' 65° E from Camp CXXXI 245 

>' 143. Looking X* 6 E from Camp CXXXII 248 

^ 144. X'E of Camp CXXXII 249 

" 145. Looking S 53 W from Camp CXXXII 249 

146 250 

147. Gypsum elev'ations 251 

148. ;• s 252 

149- ’ 253 

150. The mouth of the gorge SE of Camp CXXXIII 254 

151 256 

152. Looking X 22' W from Camp CXXXIV 256 

■' 153 _ 257 

154. Entrance to a v^alley in northern Tibet 258 

155. Looking X 63° W from Camp C.XXXIV 258 

156. Looking X 50’ E from Camp CXXXV 259 

157. Looking SE from Camp CXXXV 260 

< tss 3 • • 3 /X : 

^ 159. The Tsanger-schar near Camp CXXXVI 263 

Hedin, yuorncy in Central Asiu /? • 


82 



UJ U'^TkATIOX'^. 


160. 
H') [ . 
|(- 2 . 

165. 

167. 

iTjS. 

i;o. 

I/'T- 

172. 

173- 

174. 

■ 75 - 

176. 

177. 

178. 


Pac! 


Looking' downwards from Camp CXXX\ II 

.Vpproaching Xoh 

Vitws of the village of X'oh 

\’icw of the village of X'oh 

Looking- X 72 W from the pass of Xovember 28 

Looking S 19 W from the pass (jf X'ovember 2Sth 

IMarching down to the Tso-ngombo 

The flat strip of shore 

View of the river-arm or connection between two basins of the Tso-ngombo . 


264 

265 

266 

267 

268 

269 

270 

271 

272 
272 


Looking west from Camp CXXXIX 

Looking north from Camp CXXXIX 

Grottoes on the shore of Panggong-tso 

Gri;)ttoes on the shore of Panggong-tso 

A diflicult place on the northern shore of eastern Tso-ngombo 
Scree of big stiaiies 


273 

274 

274 

275 

276 

277 
27S 

279 

280 


I 80. 
iSi. 

182. 

183. 

184. 
1S5. 
1 86. 
1 87. 
1S8. 

1 89. 

190. 

19 1. 

19k 


194 

195 

196 

1 97 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 
20S 

209 

210 


Steep shore of eastern Tso-ngombo . 
Xortliern shore of Tso-ngombo . . . 
The difficult passage of December ist 
Strand-rampart 


280. 

281. 
281. 
282 

283, 

284. 


284, 

284, 


Camp CXLI 

Tibetan tent at Camp CXLI 

Freni the neighbourhood of Camp CXLI 

Looking S 32 E from Camp CXLI 

Looking west across the lake from Camp CXLI 

\ ertical section of the terrace at Camp CXLI. 'Phe figures indicate the di- 
stances in meters between the stations 

\ lews to the east from the peninsula 


285 

285 

286, 

286, 

287, 
2S7. 

288, 

289, 


I'rozcii parts of the Tso-ngombo 


A view from the difficult road 


On the w estern side of the promontory of December 6 

Eastern Tso-ngombo 

A sheep-caravan on tlie shore of Tso-ngombo 

At the western end of Tso-ngombo 


292 

292 

293 

294 

295 

296 

297 

298 

299 

299 

300 

301 

302 

303 

303 

304 



II.LUSIRAIK )XS. 


(jU 


g. 21 I. 
212 . 
213 - 

214. 

215. 
2 1(2. 
217. 
21S. 

219. 

220 . 
221 . 
222 . 

223. 

224. 

225. 

226. 

227. 

228. 

229. 

230. 

233 

233 - 

234 - 

235 - 
•236. 
237 - 
23S. 
239 - 

240. 

241. 

242. 
243 - 
244. 
245 - 

246. 

247. 

248. 


Looking downwards from Camp CXLIV . . :;o4. 

Upwards from Camp CXLIV 30;. 

Terraces on the shore of Tso-ngombo 30(>. 

Vertical section of the terraced slope Camp CXLI\k The figures indicate the 
distances between the stations; horizontal and vertical scale =- 1 : 1600 . . . 307. 

Mountain summit north of Camp CXLIV 30S. 

Tibetan encampment north of Camp CXLIV 309. 

310. 

310. 

VO. 


On the shore of a ba\" of Panggong-tso 


A typical bay of the northern sliore of Panggong-tso 
Up to the difficult pass 


A difficult road for camels 


310 

3 'T 

312 

314 

31 ^^ 

3 i>'^ 

319 

320 

320 

321 
321 

321 

322 
322 
322 


323 ' 

323^ 

324 ' 

324. 


o-r- 

32C 

326. 

o - 
2-/ • 

328. 

329 ' 

330.. 

330. 


249. 

250. 
231. 


253 - 

254. 

255 - 

256. 

o - — 

“ 3 / • 

25 ^- 

259. 

260. 

261. 


331 

Camp CXLMII 331 

Camp CXLMII. In the foreground the terrace from which the stream issues 332 

Camp CXL\TII. Tents of the Ladakis 332 



Ladakia tent at Sertse 333 

334 

A bay west of Sertse 334 

From Camp CXLVIII 335 

336 

Some groups of the Ladak relief expedition 337 

^ 33S 

Western Panggong-tso 339, 



ILLUbTKATlONS. 


262. On the road to the pass west of Sertse 339. 

2r;3, Mews from the pass west of Sertse 340. 

2i''4. On the pass of December 16 340. 

265. Tliree of our Ladakis at Sertse 341. 

266. The northwestern bay of Panggong-tso 341. 

267. Our last Tibetan 342. 

343. 

345- 


270. 

271. 

2J2, 

“ 73 * 

-V4. 

275. 

276. 

277. 
27.S. 

279. 

280. 

281. 

282. 
2S3. 

284. 

285. 
28b. 

257. 

258. 

289. 

290. 

291. 

292. 

^^ 93 - 

294. 

295. 

296. 

297. 

298. 

299. 

300. 

301. 

302. 

303- 

304. 

305. 

306. 

307. 

308. 

309- 

310. 

3 II- 

31 ^- 

313- 


The first house on the road to Ladak 


Inhabitants of Drugub 

A tschorten at Drugub 

Dschimre 

The front of Tikse-gompa 

Detail of the same 

Court-)-ard of Tikse-gompa 

The same 

Leh 

A gatewa}' of Tikse-gompa .5 

The Indus valley as seen from the roof of the temple of Tikse 

fhur last nine surviving camels at Leh 

Tschurtens at Leh 


Tschortens at Lama-juru 

Some other tschortens 

Groups of my Ladaki coolies 

Lp to the Sodschi-la, March 1902 

A rest 

On the slopes of Sodsclii-la, January 1902 

Apiiroaching Dras, March 1902 

The same 

On the road to Sodsclii-!a, March 1902 

The same 

Near Sonarnarg 

The same 

On the road to Srinagar, January 1902 

Leh 

The bazar of Leh ...... 

Dancing girls of Ladak 

Ilemi-gompa as seen from above 

Tschortens at the entrance of the valley of Ilemi 

The prior and three other lamas of Hemi 

Temple in eastern Ladak 

A house at Drugub 

A Ladaki 

A tschorten at Drugub 


346. 

349 - 

350. 

351 - 

352. 

353 - 

354 - 

355 - 
356. 

357 - 

357- 

358- 

359 - 

360. 

361. 

362. 
3^G- 

365. 

366. 
368. 

369- 

370- 

371- 
372. 

373 - 
274. 

374 - 

375- 
376. 
376. 
377- 
377- 
378. 
378. 
383- 
384. 
383- 

3S6. 

386. 

387. 
387- 

388. 

389- 

390. 



ILLUSTRATIONS. 


'At 3 

r.lL;L 

*'ig. 314. Looking' up the Tanksi valley from Drugub 391. 

315. The river of Drugub 393. 

316. Narrow passages in the valley 393. 

■5 317. -V short halt 394. 

318. A hall in the tciuple of Hemi 395. 

319. Our house in Schejok 395. 

V 320. Another narrow place 396. 

321. View up the valley of Schejok from the village of Schejok 397. 

322. Crossing the river of Schejok 398. 

323. My ridingw'ak 400. 

324. Ice at the river-side 401. 

325. Views up the side-glens 402. 

326. Terrace of gravel-and-shingle 403. 

327. Crossing the Schejok river 404. 

32S. Vertical section of depression at Mandarlik 405. 

>' 329. The pool of Mandarlik 406. 

330. In the depression of Mandarlik 407. 

331. In the Schejok valley 408. 

T 332. View of the right side of the Kitschik-kumdan glacier 410. 

333 - The narrow passage between the Kitschik-kumdan and the mountain side . .411. 

334. Ice-formation on the top of the Kitschik-kumdan 412. 

• 335 - Crossing the Kara-korurn pass 416. 

336. In the snow of .Suget-davan 432. 

337. The way up to the Suget-davan 423. 

335. Distribution of snow on the Suget-davan 424. 

339. The bek and other kirgis at Chal-tiisclikun 426. 

'> 340 4 -L"- 

341. Kirgis camels at Togra-saj . . • 428. 

342. Bos-tschat 428. 

343. Ice in the glen at Bos-tschat 429. 

344. Stone hut at Bos-tschat 430, 

345. Camp at Bos-tschat 431. 

346. On the Saiidschu-da\’an 432. 

347. In the glen of bos-tschat 433. 

V 348. Views from the Sanclschu-davan 434, 

349. A travelling party 435. 

350 438. 

-> 351. Two of our travelling companions. The sheep on the right accompanied us 

throughout the whole journey of three years 442. 

■■1 332. The majsud baj and registan of Kaschgar 443. 

' 353. V^iew of the Bi^stan-toghrak valley; looking N 538. 

354. The exit of the Moldscha from the mountains; locking SSL 539. 

355 - The Moldscha valley; looking N 540. 

356. The Arpa valle}-; looking south 541. 

^ 357- Looking SE from Boghana; northern foot of Kwen-lun mountains 542. 

T 358. Valley of the Hattar-gol in Tsajdam 544. 

359. Terraces at Borasan in east Turkestan (Chotan) 547. 

360. View from the northern foot of the Kwen-lun mountains 548. 

361. View looking up the valley from Tatlik-bulak 551. 

■> 362. Latitudinal valley of Arka-tagh 555. 

363. The Pitelik-darja 556. 

■' 364- » * 557 - 



UAXSTRATIONS. 


*'54 


: 368 

. 36(9 

370 
i7 1 
3 / - 

373 

374 

375 
37 ^> 
377 
37 ^^ 
379 


Valley near Camp XV, 1901 

\’iew from the rjlficier-river of Camp XXVIII. 1900 

side-glen on the Tibetan plateau-land 

Trosion terrace in W estern Tibet 

Erosion terraces in W estern Tibet 

Deap-cut valle\- in Xortliern Tibet 

On the bank of the Tsanger-schar 

Crossing a river 


Views of the Xaktsong-tso 


A hill: Central Tibet 

Some views of isolated glaciated mountains in Central Tibet 


I’a^c 

560. 

562. 

57 ^- 

571- 

573 - 
5 S 3 . 
5 84. 

587. 

588. 
596. 
597 - 
599 - 
C02. 

603. 

604. 


MAPS AND SECTIONS. 


ri. 2. 2 a. IMountain ranges in Southern Tibet 24, 

9. Isobathic map of Naktsong-tso. Scale i : 125,000 61, 

’ ' 3 - » ^ ^ Tschargut-tso. Scale i : 100,000 89. 

' 21. Panorama of Scha-gandschum 


27. ^ ertical section of beach-lines or terraces at the SW’. shore of Lakor-tso. Scale 1:2,000 i6i 

27 a. fountains viewed from Camp CIX . . 16^, 

'■ 29. Mountain Ranges between Lakor-tso and Oman-tso 172 

■S’ 5 '-’- between Camps CXLI and CXLII on the Tso-ngombo 291 

68. I arallel ranges of Eastern Tibet. Scale i : 3.000,000 565 

69. Principal ranges of Tibet. Scale i : 7,500.000 581 

JO. \ ertical sections of Tibet along the Author's routes ... 585 

71. Vertical sections of Tibet along the routes of different travellers 589 





**A booh that is shut is but a block^ 

* 

p*" 

GOVT. OF INDIA 
De 

new DELHI. 


^ *. — 

iV Department of Archaeology tji > 

^ newdelhi. % 

a % 


Please help tis to keep the book 
clean and moving. 


5.B., 148.N. DELHI. 


